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DESCRIPTION 

SrS™' 9UIN0LINES » »»> N-HETEROCYCLES AS BRADYKININ 

5 " Technical Field 

This invention relates tc new heterocyclic compounds and 
pharmaceutical^ acceptable salts thereof. 

More particularly, it relates to new heterocyclic 
» compounds and pharmaceutically acceptable salts thereof which 
have activities as bradykinin antagonists, to Droce.se- fo- 
preparation thereof, to a pharmaceutical ccmoosition 
comprising the same, and tc methods of using t*e same 
therapeutically in the prevention and/or the treatment of 
oradykinin or its analogues mediated diseases such as 
allergy, inflammation, autoimmune disease, shock, pain, or 
the like, in human being or animals. 

One object of this invention is to provide new and 
useful heterocyclic compounds and pharmaceutically acceotable 
saits thereof which possess activities as bradykinin 
antagonists. 

Another object of this invention is to provide processes 
for the preparation of said compounds and salts thereof. 

A further object of this invention is to provide a' 
pharmaceutical composition comprising, as an active 
ingredient, said heterocyclic compounds and pharmaceutically 
acceptable salts thereof. 

Still further object of this invention is to provide a 
therapeutical method for the prevention and/cr the* treatment 
of bradykinin or its analogues mediated diseases such as 
allergy, inflammation, autoimmune disease, shock, pain, or 
the like, using said heterocyclic compounds and 
Pharmaceutically acceptable saits thereof. 

Background Art 
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Some heterocyclic compounds have been known as 
described, for example, in EP-A-224, 086, EP-A-261, 539, 
Chemical Abstracts 90:34849g (1979), or Chemical Abstracts 
97:18948c (1982). However, it is not known that said 
compounds have activities as bradykinin antagonists. 

Heterocyclic compounds having activities as bradykinin 
antagonists have been known as described in EP-A-596,406 and 
EP-A-622, 361. 

Disclosure of the Invention 

The object heterocyclic compounds of this invention are 
new and can be represented by the following general formula 



[I] 



15 




R 



5 



[I] 



20 



wherein 



Z is a group of the formula : 



25 



O 



30 




or 




35 



in which X 1 is N or C-R 1 , 
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X 2 is N or C-R 9 , 
X 3 is N or C-R 2 , 
R 1 is lower alkyl, 

R 2 is hydrogen; lower alkyl; halogen; aryl; 

hydroxy ( lower )aikyl; lower alkoxy (lower) alkyl; 
carboxy; esterified carboxy; carbamoyl 
optionally substituted with lower alkyl; 
cyclo (lower) alkoxy; lower alkoxy optionally 
substituted with a substituent selected from 
the group consisting of lower alkoxy, lower 
alkylamino, hydroxy, carboxy, esterified 
carboxy and carbamoyl optionally substituted 
with lower alkyl; halo (lower) alkoxy; lower 
alkylamino optionally substituted with a 
substituent selected from the group consisting 
of lower alkoxy, lower alkylamino and 
esterified carboxy; lower alkenylamino; or 
an N-containing heterocyclic-N-yl group 
optionally substituted with lower alkyl, 
R 9 is hydrogen or lower alkyl, 
R is hydrogen, lower alkyl, lower alkoxy or 
halogen, 

R 4 is lower alkyl, lower alkoxy or halogen, 
R 5 is hydroxy; nitro; lower alkoxy optionally 

substituted with a substituent selected from the group 

consisting of amino, acylamino and lower alkoxy; 

piperazinyl substituted with acyl (lower) alkyl and oxo; 

or a group of the formula : 




in which R 6 is hydrogen or lower alkyl, and 
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R 7 is hydrogen; aryloxycarbonyl; aroyl optionally 
substituted with a substituent selected from 
the group consisting of acyl-ar (lower) alkenyl, 
acyl-ar (lower) alkoxy, acyi-aryloxy (lower ) alkyl 
5 and acyl-ar (lower) alkyl; heterocycliccarbonyl 

optionally substituted with acyl- 
ar (lower) alkenyl; acyl (lower) alkanoyl; 
hydroxy (lower) alkanoyl; 
acyloxy (lower) alkanoyl; 
10 carbamoyl optionally substituted with 

acyl (lower) alkyl; or a group of the formula : 

- (AA) -CO-Q-R 8 or - (AA) -R 10 , 

15 in which R 8 is arylthio, aryloxy or arylamino, each of which 

is optionally substituted with substituent (s) 
selected from the group consisting of acyl, 
heterocyclic (lower) alkyl, 
heterocyclic (lower) alkenyl, nitro, 

20 amino and acylamino; heterocyclicthio or 

heterocyclicamino, each of which is optionally 
substituted with substituent (s) selected from 
the group consisting of acyl, acylamino, amino 
and lower alkoxy; halogen; 

25 tri (lower) alkylphosphonio; aryl substituted 

with substituent (s) selected from the group 
consisting of lower alkyl, lower alkoxy, 
acyl (lower) alkenyl, 

heterocyclic (lower) alkenyl, nitro, acyl, 
30 acyl (lower) alkoxy, guanidino, amino, 

acylamino, N-acyl-N- [heterocyclic (lower) - 
alkyl] amino and an N-containing heterocyclic- 
N-yl group substituted with oxo; or 
a heterocyclic group optionally substituted 
35 with substituent (s) selected from the group 
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consisting of oxo, lower alkyi, lower alkoxy, 
nitro-aryl, acyl, acylamino, amino, N-acyl-N- 
( lower )alkylamir.o, lower aikylamino, halogen, 
heterocyclic (lower) alkyl, 

heterocyclic (lower) alkenyi and an N-containing 
heterocyclic-N-yl group substituted with oxo; 
R 10 is hydrogen or acylbiphenyl, 
(AA) is amino acid residue, and 

Q is lower alkylene, lower aikenylene or single 
bond, 

A is lower alkylene, and 

Y is 0 or N- R H r m which rH is hydrogen or an N-protective 
group. 



The object compound [I] or its salt can be orepared by 
processes as illustrated in the following reaction schemes. 




[II] 
or its salt 
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10 



20 



Process 2 



R B -Q-COOH [Vj 
t k R 3 . . p3 

15 y^V -— ^ 



Z-Y-A 



R 4 



/ * or its reacrive Z-Y-A-< v 1j> 

\ i 9 k p 4 derivative at the 

J, carboxy group or ^ 

/ \^ a salt thereof / \ 

R 6 (AA)-H R 6 (AA)-CO-Q-R 8 

[IV] [la] 

or its salt or its salt 



25 



Process 3 



30 



Z-Y-A 




Rl-H [VII] 
or its salt 



(AA) -CO-Q a -X 



Z-Y-A 



-Qi 

N 

/ \ 



>6 (AA) -CO-Q.-R 



[VI] 
or its salt 



[lb] 
cr its salt 



35 
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wherein r| is arylthio optionally substituted with 

substituent(s) selectee from the group 
consisting of acyi, amino and acyiamino; or 
heterocyclicthio optionally substituted with 
substituent(s) selected from the group 

consisting of acyi, acyiamino, amino and lower 
alkoxy; 

Q a is lower aikylene, 
X is a leaving group, and 
R 3 , P 4 , R 5 , R 6 , r*. a, Y, z, (AA) and Q are 
each as defined above. 

in the above and subsequent description of the present 
specification, suitable examples of the various definitions 
to be included within the scope of the invention are 
explained in detail in the following. 

The term "lower" is intended to mean a group having 1 to 
6 carbon atom(s), unless otherwise provided. 

In this respect, the term "lower" in lower alkenyl 
moiety, heterocyclic (lower) alkenyl moiety, acvl (lower) alkenyl 
moiety and ar (lower) alkenyl moiety in the various definitions 
is intended to mean a group having 2 to 6 carbon atoms 

Further, the term "lower" in ar (lower) alkenoyl moiety 
ana heterocyclic (lower) alkenoyl moiety in the various 
definitions is intended to mean a group having 3 to 6 carbon 
atoms . 

Suitable "lower alkyl" and lower alkyl moiety such as in 
t-e terms "heterocyclic (lower) alkyl", "acyi (lower) alkyl" 
"lower alkylthio", "N-acyl-N- (lower) alkylamino", 
"hydroxy(lower)alkyl», "lower alkoxy (lower) alkyl", 
"tri (lower) alkylphosphonio", "lower alkylamino", etc., maybe 
straight or branched one such as methyl, ethyl, crooyl, 
xaopropyl, butyl, isobutyl, tert-butyi, pentyl, hexyl or the 
like, m which preferable one is q-c, alkyl such as methyl, 
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ethyl, propyl/ isobutyl or cert-butyl. 

Suitable "cyclo (lower) alkoxy" may be cyclo (C 3 -C 6 ) alkoxy 
such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 
cyclohexyloxy or the like. 
5 Suitable "lower alkoxy" and lower alkoxy moiety such as 

in the terms "acyl (lower) alkoxy", "lower alkoxy (lower) alkyl", 
etc., may be straight or branched one such as methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, 
pentyloxy, hexyloxy or the like, in which preferable one is 
10 c i~ c 4 alkoxy such as methoxy, ethoxy or isopropoxy. 

Suitable "esterified carboxy" may be lower 
alkoxycarbonyl [e.g. methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, butoxycarbonyl, isopropoxycarbonyl, tert- 
butoxycarbonyi, ere. ] , ar (lower) alkoxycarbonyl [e.g. 
15 benzyloxycarbonyl, etc.] or the like. 

Suitable "halo (lower) alkoxy" may be chloromethoxy, 
trifluororoethoxy, trif luoroethoxy, trif luoropropoxy or the 
like. 

Suitable lower alkenyl moiety such as in the terms 
20 "lower alkenylamino", "heterocyclic (lower ) alkenyl" , etc., 
may be a straight or branched one such as vinyl, allyl, 1- 
propenyl, isopropenyl, butenyi, isobutenyl, pentenyl, hexenyl 
or the like. 

Suitable "halogen" may be fluorine, chlorine, bromine 

25 and iodine. 

Suitable "acyl" and acyl moiety such as in the terms 
"acylamino", "acyl (lower) alkyl" , "acyl (lower) alkoxy", 
"acyl-ar (lower) aikenylaroyl" , "N-acyl-N- (lower) alkylaninc", 
etc., may be lower alkanoyl [e.g. formyl, acetyl, propionyl, 

30 butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, 
3,3-dimethylbutyryl, etc.], halo (lower ) alkanoyl [e.g. 
chloroacetyi, trif luoroacetyl, bromoacetyi, bromobutyryl, 
heptafluorobutyryl, etc. ] , heterocyclic (lower ) alkanoyl 
optionally substituted with lower alkyl [e.g. pyridylacetyl, 

35 methylpyridylacetyl, ethylpyridylacetyl, etc. ] , lower 
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alkoxy (lower) alkanoyl [e.g. methoxyacetyl, methoxyprooionyl 
ethoxyacetyl, etc.], carboxy, esterified carboxy such as 
lower alkoxycarbonyl [e.g. methoxycarbonyl, ethoxycarbonyl 
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, 
isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, 
hexyloxycarbonyl, etc.], aryloxycarbonvl [e.g. 
phenoxycarbonyl, etc.], heterocycliccarbonvl optionally 
substituted with lower alkyl, lower alkoxy or lower aikylthio 
[e.g. pyridylcarbonyl, pyrazinylcarbonyl, 
isoguinolylcarbonyl, thiazolylcarbonyl, oxazolvlcarbonyl 
methylpyridylcarbonyl, methylpyrazolylcarbonyl, 
methoxypyridylcarbonyl, methylthiopyridylcarbonyl, etc ] 
carbamoyl, lower alkylcarbamoyl [e.g. .methyl carbamoyl, 
ethylcarbamoyl, propylcarbamoyl, isopropyl carbamoyl, 
butylcarbamoyl, isobutylcarbamoyl, tert-butvlcarbamoyl 
pentylcarbamoyl, dimethylcarbamoyl, diethyl carbamoyl, 
N-ethyl-N-methylcarbamoyl, etc.], lower 
alkylamino (lower) alkylcarbamoyl [e.g. 
methylaminomethylcarbamoyl, methylaminoethylcarbamoyl, 
dimethylaminoethylcarbamoyl, etc.], N- [lower 
alkylamino (lower) alkyl] -N- (lower alkyl) carbamoyl [e.g. 
N- (methylaminoethyl) -N-methylcarbamoyl, 
N- (dimethylaminoethyl) -N-methylcarbamoyl, etc. ] , 
arylcarbamoyl optionally substituted with lower' 
alkylcarbamoyl [e.g. phenylcarbamoyl , naphthylcarbamoyl, 
tolylcarbamoyl , methylcarbamoylphenylcarbamoyl , 
dimethylcarbamoylphenylcarbamoyl, etc. ] , 
heterocycliccarbamoyl optionally substituted with lower 
alkyl, lower alkoxy, lower aikylthio or oxo [e.g. 
pyridylcarbamovl, or its oxide, pyrazinylcarbamoyl, 
isoquinolylcarbamoyl, thiazoivlcarbamoyl, oxazolylcarbamoyl, 
methyloxazolylcarbamoyl, methylpyrazolylcarbamoyl, 
methylpyridylcarbamoyl, methoxypyridvlcarbamoyl, 
methylthiopyridylcarbamoyl, etc.], ar (lower) alkylcarbamoyl 
fe.g. benzylcarbamoyl, phenethylcarbamoyl, etc.], 
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heterocyclic (lower) alkylcarbamoyl [e.g. 
pyridylmethylcarbamoyl, pyrazinylmethylcarbamoyl, 
pyrimidinyimethylcarbamoyl, etc . ] / 

lower alkylsulfonylcarbamoyl [e.g. methylsulfonylcarbair.oyl, 
5 ethylsulfonyicarbamoyi, etc.:, arylsulfonylcarbamoyl [e.g. 
phenylsulfonylcarbamoyl, tolyisulfonylcarbamoyl, etc.], 
ar (lower) alkenoyi substituted with lower alkylcarbamoyl [e.g. 
methylcarbamoylcinnamoyl, dimethylcarbamoylcinnamoyl, etc.], 
ar (lower) alkenoyi substituted with lower alkanoylamino [e.g. 

10 acetylaminocinnamoyl, etc.), heterocyclic (lower) alkenoyi 
substituted with lower alkylcarbamoyl [e.g. 
methylcarbamoylpyridylacryloyi, 
dimethylcarbamoylpyridylacryloyl, etc . 3 , 
heterocyclic (lower) alkenoyi substituted wich lower 

15 alkanoylamino [e.g. acetylaminopyridylacryloyl, etc.], 

lower alkylsulfonyl [e.g. methylsulfonyl, ethyisulf onyl, 
propylsulfonyl, isopropylsulfonyl, tert-butylsulfonyl, 
pentylsulfonyl, etc.], phthaloyl, or the like. 

Suitable "aryl" and aryi moiety such as in the terms 

20 "aryloxycarbonyi", "arylthio", "aryloxy", "arylcarbamoyl" , 
"aryloxy (lower) aikyl", "arylamino", "nitro-aryl" , 
"ar (lower) alkenoyi", etc., may be phenyl, naphthyl, phenyl 
or naphthyl substituted with lower alkyl [e.g. tolyl, xylyl, 
mesityl, cumenyl, di (tert-butyl) phenyl, methylnaphthy 1 , etc.] 

25 and the like, in which preferable one is phenyl, naphthyl and 
tolyl. 

Suitable "aroyl" may be benzoyl, toluoyl, xyloyl, 

naphthoyl or the like. 

Suitable "ar (lower) alkyl" may be benzyl, phenethyl, 
30 phenylpropyl, naphthylmethyl, benzhydryl, trityl or the like. 
Suitable "ar (lower) alkoxy" may be benzyloxy, 
phenethyloxy, phenylprcpoxy, naphthylmethoxy or the like. 

Suitable "ar ( lower) alkenyl" may be phenylvinyl, 
naphthylvinyl, phenylpropenyl or the like. 
35 Suitable lower alkanoyl moiety in the terms 
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"acyl (lower) alkanoyl", "hydroxy (lower) al kanoyl" and 
"acyloxy (lower) alkanoyl" maybe formyl, acetyl, propionyl, 
outyryl, isobutyryl, valeryi, hexanoyl or the like. 

Suitable "heterocyclic group" and heterocyclic moiety 
such as in the terms "heterocyclic (lower) alkyl", 
"heterocyclic (lower) alkenyl", -heterocyclic (lower) alkanoyl-, 
"heterocycliccarbonyl", "heterocycliccarbamoyl", 
"heterocyclic (lower) alkyl carbamoyl", 
"heterocyclic (lower) alkenoyl, "heterocvciicthio", 
"heterocyclicanino", etc., may be saturated or unsaturated 
monocyclic or polycyclic heterocyclic group containing at 
least one hetero-atom such as an oxygen, sulfur and/or 
nitrogen atom such as : 

-unsaturated 3 to 8-membered, preferably 5 or 6-membered 
heteromonocyclic group containing 1 to 4 nitrogen atom(s), 
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 
pyridyl, and its N-oxide, pyrimidinyl, pyrazinyi, 
pyridazinyl, triazolyl, tetrazolyl, dihydrotriazinyl, etc.; 

-saturated 3 to 8-membered, preferably 4 or 6-membered 
heteromonocyclic group containing 1 to 4 nitrogen atom(s), 
for example, azetidinyl, pyrrolidinyl, imidazolidinyl, 
piperidyl, pyrazolidinyl, piperazinyl, etc.; 

-unsaturated condensed 7 to 12-membered heterocyclic 
group containing 1 to 5 nitrogen atom(s), for example, 
indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinlolyl, 
isoquinolyl, tetrahydroquinolyl, indazolyl, benzotriazolyl, 
imidazopyridyl , etc . ; 

-unsaturated 3 to 8-membered, preferably 5 or 6-membered 
heteromonocyclic group containing an oxygen atom, for 
example, furyl, etc.; 

-unsaturated condensed 7 to 12-membered heterocyclic 
group containing 1 to 2 oxygen atom(s), for example, 
benzofuryl, piperonyl, etc.; 

-unsaturated 3 to 8-membered, preferably 5 or 6-membered 
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heteromonocyclic group containing a sulfur atom, for example, 
thienyl/ etc.; 

-unsaturated condensed 7 to 12-membered heterocyclic 
group containing 1 to 2 sulfur atom(s), for example, 
5 benzothienyl, etc.; 

-unsaturated 3 to 8-membered, preferably 5 or 6-membered 
heteromonocyclic group containing I to 2 oxygen atom(s) and 1 
to 3 nitrogen atom(s), for example, oxazoiyl, isoxazolyi, 
cxadiazolyl/ etc . ; 
j^O -saturated 3 to 8-membered, preferably 5 or 6-membered 

heteromonocyclic group containing 1 to 2 oxygen atom(s) and 1 
to 3 nitrogen atom(s)/ for example, morpholinyl, etc.; 

-unsaturated condensed 7 to 12-membered heterocyclic 
group containing 1 to 2 oxygen atom(s) and 1 to 3 nitrogen 
IS atom(s), for example, benzoxazolyl, benzoxadiazolyl, etc.; 

-unsaturated 3 zo 8-membered, preferably 5 or 6-membered 
heteromonocyclic group containing i to 2 sulfur atom(s) and 1 
to 3 nitrogen atom(s), for example, thiazolyl, isothiazolyl, 
thiazolinyl, thiadiazolyl, etc.; 
20 -saturated 3 zo 8-membered, preferably 5 or 6-membered 

heteromonocyclic group containing 1 to 2 sulfur atom(s) and 1 
to 3 nitrogen atom(s), for example, thiazolidinyl, etc.; 

-unsaturated condensed 7 to 12-membered heterocyclic 
group containing 1 to 2 sulfur atom(s) and 1 to 3 nitrogen 
25 atom(s), for example, benzothiazolyl, benzothiadiazolyl, 

benzothiazinyl, benzothiazolinyl, etc., or the like. 

Suitable "N-containing heterocyclic-N-yl group" may be 
morpholino, thiomorpholino, pyrroiidin-l-yl, piperidino, 
30 1,2,3, 6-tetrahydropyridin-l-yl, 1, 2-dihydropyridin-l-yl, 

piperazin-l-yl, or the like. 

Suitable "amino acid residue" may include natural or 
artificial ones, and such amino acid may be glycine, 
sarcosine, alanine, p-alanine, valine, norvaline, leucine, 
35 isoleucine, norleucine, serine, threonine, cysteine, 
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methionine, phenylalanine, phenylglycine, tryptophan, 
tyrosine, proline, hydroxyproline, glutamic acid, aspartic 
acid, glutamine, asparagine, lysine, arginine, histidine, 
ornithine, or the like, in which more preferable one is 
glycine, sarcosine, alanine, 0-alanine and proline, and the 
most preferable one is glycine. 

Suitable "lower alkylene" may be a straight or branched 
one such as methylene, ethylene, trimethylene, 
methylmethylene, tetramethylene, ethylethylene, propylene, 
pentamethylene, hexamethylene or the like, in which* the most 
preferable one are methylene and ethylene. 

Suitable "lower alkenylene" may be a straight or 
branched C 2 -C 6 alkenylene such as vinylene, methylvinylene, 
propenylene, 1, 3-butadienylene or the like, in which the most 
preferable one is vinylene. 

Suitable examples of Z may be a group of the formula : 




wherein R 1 , R 2 and R 9 are each as defined above. 
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Suitable "N-protective group" may be 
ar (lower) alkoxycarbonyi [e.g. benzyloxycarbonyl, etc.], lower 
alkoxycarbonyl [e.g. tert-butoxycarbonyl, etc.j or the like. 
Suitable "a leaving group" may be a conventional acid 
5 residue such as halogen [e.g. fluoro, chloro, bromo and 

iodo] , arenesulf onyloxy [e.g. benzenesulfonyloxy, tosyioxy, 
etc.]/ alkanesulfonyloxy [e.g. mesyloxy, ethanesulfonyloxy, 
etc.], and the like. 

Suitable pharmaceutical^ acceptable salts of the object 
10 compound [I] are conventional non-toxic salts and include a 
metal salt such as an alkali metal salt [e.g. sodium salt/ 
potassium salt, etc.] and an alkaline earth metal salt [e.g. 
calcium salt, magnesium salt, etc.], an ammonium salt, an 
organic base salt [e.g. trimethylamine salt, triethylamine 
15 salt, pyridine salt, picoline salt, dicyclohexylamine salt, 
N,N f -dibenzylethylenediamine salt, etc.], an organic acid 
addition salt [e.g. formate, acetate, trif luoroacetate, 
maleate, tartrate, oxalate, methanesulfonate, 
benzenesulf onate, toluenesulf onate, etc.], an inorganic acid 
20 addition salt [e.g. hydrochloride, hydrobromide, sulfate, 
phosphate, etc.], a salt with an amino acid [e.g. arginine 
salt, aspartic acid salt, glutamic acid salt, etc.], an 
intramolecular salt and the like. 

With respect to the salts of the compounds [la] and [lb] 
25 in the Processes 2 and 3, it is to be noted that these 

compounds are included within the scope of the compound [I], 
and accordingly the suitable examples of the salts of these 
compounds are to be referred to those as exemplified for the 
object compound [I] . 

30 

Preferred embodiments of the object compound [I] are as 
follows : 

a) a compound of the formula : 
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wherein 

X 1 is N or OR 1 , 
X 2 is N or OR 9 , 
X 3 is N or C-R 2 , 
R" is lower alkyl, 

R is hydrogen; lower alkyl; aryl; hydroxy (lower) alkyl ; 

lower alkoxy (lower) alkyl; carboxy; esterified carboxy; 
carbamoyl optionally substituted with lower alkyl; 
cyclo (lower) alkoxy; lower alkoxy optionally substituted 
with a substituent selected from the group consisting of 
lower alkoxy, lower alkyiamino, hydroxy, carboxy, 
esterified carboxy and carbamoyl optionally substituted 
with lower alkyl; halo (lower) alkoxy; lower alkyiamino 
optionally substituted with a substituent selected from 
the group consisting of lower alkoxy, lower alkyiamino 
and esterified carboxy; lower alkenylamino; or 
ar. N-containing heterocyclic-N-yl group, 
R is hydrogen, lower alkyl, lower alkoxy or halogen, 
R 4 is lower alkyl, lower alkoxy or halogen, 
R 5 is hydroxy; lower alkoxy optionally substituted with a 

substituent selected from the group consisting of amino, 
acylamino and lower alkoxy; piperazinyl substituted with 
acyl (lower) alkyl and oxo; or a group of the formula : 
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g in which R 6 is hydrogen or lower alkyl, and 

R 7 is aryloxycarbonyl; acyi-ar (lower ) alkenylaroyl; 
carbamoyl optionally substituted with 
acyi (lower) alkyl; or a group of the formula : 

10 - (AA)-CO-Q-R 8 

m which R is arylthio, aryloxy or arylamino, each of which 
is optionally substituted with substituent (s) 
selected from the group consisting of acyl, 

25 amino and acylamino; heterocyclicthio or 

heterocyclicamino, each of which is optionally 
substituted with substituent (s) selected from 
the group consisting of acyl, acylamino, amino 
and lower alkoxy; halogen; 

20 tri (lower) alkyiphosphonio; aryl substituted 

with substituent (s) selected from the group 
consisting of lower alkyl, lower alkoxy, 
nitro/ acyl, acyl (lower) alkoxy, amino, 
acylamino and an N-containing heterocyclic-N- 

25 yl group substituted with oxo; or 

a heterocyclic group optionally substituted 
with substituent (s) selected from the group 
consisting of oxo, lower alkyl, lower alkoxy, 
nitro-aryl, acyl, acylamino, amino, N-acyl-N- 

3 q (lower) alkylaihino, lower alkyl, lower 

alkylamino, halogen, lower alkoxy, 
heterocyclic (lower) alkyl, 

heterocyclic (lower) alkenyl and an N-containing 
heterocyclic-N-yl group substituted with oxo; 
35 (AA) is amino acid residue, and 
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Q is lower alkylene, lower alkenylene or single 
bond, 

R 9 is hydrogen or lower alkyi, and 
A is lower alkylene, and 



b) 



a compound of the formula : 




[I"J 



wherein 

R 1 is lower alkyi, 

R 2 is hydrogen; cyclo (lower) alkoxy; lower alkoxy ootionally 
substituted with a substituent selected from the group 
consisting of lower alkoxy, lower alkylamino, hydroxy, 
carboxy, esterified carboxy and carbamoyl ootionally 
substituted with lower alkyi; halo (lower) alkoxy; lower 
alkylamino optionally substituted with a substituent 
selected from the group consisting of lower alkoxy, 
lower alkylamino and esterified carboxy; lower 
alkenylamino; or an N-containing heterocyclic-N-yl 
group, 

3 is hydrogen, lower alkyi or halogen, 
* is lower alkyi or halogen, 
R° is hydroxy; lower alkoxy optionally substituted with a 

substituent selected from the group consisting of amino 
acylamino and lower alkoxy; piperazinyl substituted with 



R 

R' 
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acyl (lower) alkyl and oxo; or a group of the formula : 

-N 

5 R 

in which R 6 is hydrogen or lower alkyl, and 

R' is aryloxycarbonyl; carbamoyl optionally 
substituted with acyl (lower) alkyl; 
10 or a group of the formula : 

- (AA)-CO-Q-R 8 

ft 

in which R is arylthio, aryloxy or arylamino, each of which 
15 is optionally substituted with substituent (s) 

selected from the group consisting of acyl/ 
amino and acylamino; heterocyclicthio or 
heterocyclicamino, each of which is optionally 
substituted with substituent (s) selected from 
20 th e group consisting of acyl, acylamino, amino 

and lower alkoxy; halogen; 
tri (lower) alkylphosphonio; 

aryl substituted with substituent (s) selected 
from the group consisting of acyl, 

25 acyl (lower) alkoxy, amino and acylamino; or 

a heterocyclic group optionally substituted 
with substituent (s) selected from the group 
consisting of nitro-aryl, acyl, acylamino, 
amino, N-acyl-N- (lower ) alkylamino, lower 

3Q alkyl, lower alkylamino, halogen, lower 

alkoxy, heterocyclic (lower) alkyl and an 
N-containing heterocyclic-N-yl group 
substituted with oxo; 
(AA) is amino acid residue, and 
Q is lower alkylene, lower alkenylene or single 
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bond, 

R 9 is hydrogen or lower alkyl, and 
A is lower alkylene. 

The processes for preparing the object compound [I] are 
explained in detail in the following. 

The object compound [I] or its salt can be prepared by 
reacting a compound [II] or its salt with a compound fill] or 
its salt. 

Suitable salts of the compounds [II] and [III] may be 
the same as those exemplified fcr the compound [I] . 

The reaction is preferably carried out in the presence 
15 of a base such as alkali metal [e.g. lithium, sodium, 

potassium, etc.], the hydroxide or carbonate or bicarbonate 
thereof [e.g. sodium hydroxide, potassium carbonate, 
potassium bicarbonate, etc.], alkali metal alkoxide [e.g. 
sodium methoxide, sodium ethoxide, potassium tert-butoxide, 
etc.], or the like. 

This reaction is usually carried out in a conventional 
solvent such as tetrahydrofuran, dioxane, 
N,N-dimethylformamide, acetone, or the like. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to heating. 

Prongs 9 

The object compound [la] or its salt can be prepared by 
reacting a compound [IV] or its salt with a compound [V] or 
its reactive derivative at the carboxy group or a salt 
thereof. 

Suitable reactive derivative at the carboxy group of the 
compound [V] may include an acid halide, an acid anhydride, 
an activated amide, an activated ester, and the like. 
Suitable examples of the reactive derivatives may be an acid 



20 
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chloride; an acid azide; a mixed acid anhydride with an acid 
such as dialkylphosphoric acid, sulfuric acid, aliphatic 
carboxylic acid or aromatic carboxylic acid; 
a symmetrical acid anhydride; an activated amide with 
5 imidazole; or an activated ester [e.g. p-ni trophenyl ester, 

etc.]. These reactive derivatives can optionally be selected 
from them according to the kind of the compound [VJ to be 
used. 

Suitable salts of the compound [IV] can be referred to 
10 the organic or inorganic acid addition salts as exemplified 
for the compound [II . 

Suitable salts of the compound [V] and its reactive 
derivative can be referred to the ones as exemplified for the 
compound [I] . 

15 The reaction is usually carried out in a conventional 

solvent, such as methylene chloride, chloroform, pyridine, 
dioxane, tetrahydrofuran, N, N-dimethylf ormamide, or the like. 
In case that the compound [V] is used in the free acid form 
or salt form, it is to carry out the reaction in the presence 
20 of a conventional condensing agent such as l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide, 
K^N'-dicyclohexylcarbodiimide or the like. 

The reaction temperature is not critical and the 
reaction can be carried out under cooling, at ambient 
25 temperature, or under heating. 

This reaction is preferably carried out in the presence 
of a conventional inorganic base or in the presence of a 
conventional organic base. 

Process 3 

The object compound [lb] or its salt can be prepared by 
reacting a compound [VI] or its salt with a compound [VII] or 
its salt. 

Suitable salts of the compound [VI] can be referred to 
the organic or inorganic acid addition salt as exemplified 
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for the compound [I]. 

Suitable salts of the compound [VIII can be referred to 
the ones as exemplified for the compound [I]. 

This reaction can be carried cut in substantially the 
same manner as Procffffff ] , and therefore the reaction mode and 
reaction condition of this reaction are to be referred to 
those explained in Procpss i 

The object compound [I] and the starting compounds can 
also be prepared by the methods of Examples and Preparations 
mentioned below or similar manners thereto or conventional 
manners . 

The compounds obtained by the above processes can be 
isolated and purified by a conventional method such as 
pulverization, recrystallization, chromatography, 
15 reprecipitation or the like. 

It is to be noted that the compound [I] and the other 
compounds may include one or more stereoisomers and 
geometrical isomers due to asymmetric carbon atoms and double 
bonds, and all of such isomers and mixture thereof are 
included within the scop of this invention. 



10 



20 



25 



The object compound [I] and pharmaceutical ly acceptable 
salts thereof possess strong activities as bradykinin 
antagonists, and are useful for the treatment and/or the 
prevention of bradykinin or its analogues mediated diseases 
such as allergy, inflammation, autoimmune disease, shock, 
pain, or the like, and more particularly for the prevention 
and/or the treatment of asthma, cough, bronchitis, rhinitis, 
rhinorrhea, obstructive pulmonary disease [e.g. pulmonary 
30 emphysema, etc.], expectoration, pneumonitis, systemic 
inflammatory response syndrome (SIRS), septic shock, 
endotoxin shock, anaphylactic shock, adult respiratory 
distress syndrome, disseminated intravascular coagulopathy, 
arthritis, rheumatism, osteoarthritis, lumbago, inflammation- 
induced bone resorption, conjunctivitis, vernal 
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conjunctivitis, uveitis, iritis, iridocyclitis, headache, 
migraine, toothache, backache, superficial pain, cancerous 
pain, postoperative pain, tenalgia, trauma [e.g. wound, burn, 
etc.], rash, erythema, eczema or dermatitis [e.g. contact 
5 dermatitis, atopic dermatitis, etc.], urticaria, herpes, 

itching, psoriasis, lichen, inflammatory bowel disease [e.g. 
ulcerative colitis, Crohn's disease, etc.], diarrhea, emesis, 
hepatitis, pancreatitis, gastritis, esophagitis, food 
allergy, ulcer, irritable bowel syndrome, nephritis, angina, 

10 periodontitis, edema, hereditary angioneurotic edema, 

cerebral edema, low blood pressure, thrombosis, myocardial 
infarction, cerebral vasospasm, congestion, coagulation, 
gout, central nervous system injury, premature labor, 
arteriosclerosis (hyperlipidemia, hypercholesterolemia) , 

15 postgastrectomy dumping syndrome, carcinoid syndrome, altered 
sperm mobility, diabetic neuropathy, neuralgia, graft 
rejection in transplantation, or the like, in human being or 
animals . 

And further, it is known that bradykinin relates to the 
20 release of mediators such as prostaglandins, leukotrienes, 
tachykinins, histamine, thromboxanes, or the like, so the 
compound [I] is expected to be useful for the prevention 
and/or the treatment of such mediators mediated diseases. 

25 in order to illustrate the usefulness of the object 

compound [Ij, the pharmacological test data of some 
representative compounds of the compound [I] are shown in the 
following. 

30 ^H-Bradykinin receptor binding 

(i) Test Method : 

(a) Crude ileum membrane preparation 
35 Male Hartly strain guinea pigs were sacrificed by 
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decapitation. The ileum was removed and homogenized in 
buffer (50 mM trimethylaminoethanesulfonic acid (TES), 1 mM 
1,10-phenanthroline pK 6.3). The homogenate was centrifuged 
(1000 xg, 20 minutes) to remove tissue clumps and the 
supernatant was centrifuges (100,000 xg, 60* minutes) to yield 
a pellet. The pellet was resuspended in buffer (50 mM TES, 1 
xnM 1,10-phenanthroline, 140 mg/> bacitracin, 1 mM 
dithiothreiol, o.lv, bovine serum albumin pK 6.8) and 
homogenized with a glass-teflon homogenizer to yield 
suspension which was referred to as crude membrane 
suspension. The obtained membrane suspension was stored at 
-80°C until use. 

(b) 3 H-Bradykinin binding to the membrane 

The frozen crude membrane suspension was thawed. In 
binding assays, 3 H-Bradykinin (0.06 nM) and drug (1 x 10" 6 M) 
were incubated with 50 ul G f the membrane suspension at room 
temperature for 60 minutes in a final volume of 250 ul. 
Separation of receptor-bound from free 3 H-Bradykinin is 
achieved by immediate filtration under vacuum and washed 
three times with 5 ml of ice-cold buffer (50 mM Tris-KCl pH 
7.5). Non-specific binding was defined as binding in the 
presence of 0.1 um Bradykinin. The radioactivity retained on 
rinsed filters was determined by a liquid-scintillation 
counter . 
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(ii) Test Results 







Inhibition % of 


5 


Test Compound (Example No.) 


•a 






binding (concen- 






tration: 1 x ld^M) 
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96 


1 0- ( 9 ) dihydrochloride 


99 


25- (2) dihydrochloride 


96 


34-(3) 


100 


37- (5) hydrochloride 


100 


73-(4) 


95 


1 c 


90-(2) 1 


98 



The effects of the compound [I] on bradykinin-induced 
bronchoconstriction and carrageenin-induced paw edema were 
measured according to similar manners described in British 

20 Journal of Pharmacology, 102 . 774-777 (1991). 

For therapeutic purpose, the compound [I] and a 
pharmaceutically acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical preparation 
containing one of said compounds, as an active ingredient , in 

25 admixture with a pharmaceutically acceptable carrier such as 
an organic or inorganic solid, semi-solid or liquid excipient 
suitable for oral, parenteral such as intravenous, 
intramuscular, subcutaneous or intraarticular, external such 
as topical, enteral, intrarectal, transvaginal, inhalant, 

30 ophthalmic, nasal of hypoglossal administration. The 
pharmaceutical preparations may be capsules, tablets, 
dragees, granules, suppositories, solution, lotion, 
suspension, emulsion, ointment, gel, cream, or the like. 
If desired, there may be included in these preparations, 

35 auxiliary substances, stabilizing agents, wetting or 
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emulsifying agents, buffers and other commonly used 
additives . 

While che dosage of the compound il) win vary depending 
upon the age and condition o f the patient, an average single 
dose or about o.l mg, ! mg, 10 mg , 50 ng< 2SQ 9 

mg and 100C mg of the compound tl) may be effective for 
preventing and/or treating the above-mentioned diseases In 
general amounts between C! mg/body and about 1, 000 m^body 
may be administered per day. 

ExamDles 



to be contined or. the next page - 
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The following Preparations and Examples are given for 
the purpose of illustrating this invention. 

Preparation 1 

To a suspension of 4-formylbenzoic acid (1.00 g) in dry 
tetrahydrofuran (15 ml) was added 

methyl (triphenylphosphoranylidene) acetate (2.50 g) at ambient 
temperature under nitrogen atmosphere. The reaction mixture 
was stirred for 1 hour at the same temperature, poured into 
aqueous sodium bicarbonate solution, and washed with ethyl 
acetate. lN-Hydrochloric acid was added to the aqueous layer 
until the layer was adjusted to pH 2. The aqueous layer was 
extracted with ethyl acetate. The organic layer was washed 
with water, dried ever magnesium sulfate and evaporated in 
vacuo. The residue was crystallized from diisopropyl ether 
to give methyl 4-carboxycinnamate (1.21 g) as colorless 
powder . 

mp : 243°C 

NMR (DMSO-d 6 , 5) : 3.74 (3H, s) , 6.76 (1H, d, J=16Hz), 
7.73 (1H, d, J=16Hz), 7.85 (2H, d, J=8Hz) , 7.96 
(2K, d, J=8Hz) 

PrenaraHnyi ? 

To a solution of methyl 4-carboxycinnamate (160 mg) in 
methylene chloride was added methylamine hydrochloride (58 
mg) and l-ethyl-3- (3-dimethylaminopropyl) carbodiimide (140 
mg) at ambient temperature, and the mixture was stirred for 2 
hours. To this suspension was added 1-hydroxybenzotriazole 
(137 mg) and dimethyl formamide (2 ml), and the mixture was 
stirred for 14 hours at same temperature. The reaction 
mixture was poured into water, and extracted with 
dichloromethane. The organic layer was washed with aqueous 
sodium bicarbonate solution and water, dried over magnesium 
sulfate, and evaporated in vacuo. The residue was 
crystallized from diisopropyl ether to give methyl 
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4-(aethylcarbanoyljcinnanate (82 mg) as a colorless powder, 
mp : 210. 5°C 

NMR (DMSO-D 6 , 5) : 2.79 <3H, d , j =5H2 ), 3 . 74 (3H/ s)/ 
6.74 (1H, d, J=16H2), 7.69 (1 H/ d, J=16Hz>, 7.8o' 
(2H, d, J=8Hz), 7.87 (2H, d, J=8Hz) , 8.51 (1H, 
q-like) 

To a solution of methyl 4- (methylcarbamoyl) cinnamate (75 
mg) in methanol (3 ml) was added IN aqueous sodium hydroxide 
solution (0.5 ml) at 40'c. The mixture was stirred at same 
temperature for 3 hours. lN-Hydrochloric acid (0.5 ml) was 
added to the reaction mixture and evaporated in vacuo. Water 
was added to the residue, the mixture was filtered and the 
residue was washed with diethyl ether to give 4- 
(methylcarbamoyl)cinnamic acid (56 mg) as a colorless powder, 
mp : >250°C 

NMR (DMSO-d 6/ 6) : 2.78 (3H, d, J=5Hz) , 6.62 (1H, d, 

J=16Hz), 7.61 (1H, d, J=16Hz), 7.77 (2H, d, J=8Kz) , 
7.85 (2K, d, J=8Hz), 8.51 (IK, q-like) 

Preparation /) 

A mixture of 2-acetylamino-5-formylpyridine (241 mg) and 
malonic acid (168 mg) in pyridine (0.12 ml) and ethanol (0.36 
ml) was refluxed for 2 hours. After cooling the mixture, the 
precipitate was collected by filtration, and washed with 
ethyl acetate to give (E) -3- (6-acetylamino-3-pyr idyl) acrylic 
acid (248 mg) as a colorless powder. 

mp : 291-292°C 

NMR (DMSO-d 6 , 5) : 2.10 (3H, s) , 6.55 (IK, d, J=16Hz) , 
7.58 (1H, d, J=16Hz), 8.07-8.21 (2H) , 8.59 (1H, 
br s) 

Prpnarafj nn q 

(E) -3- (6-Ethoxycarbonyl-3-pyridyl) acrylic acid (from 
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ethyl 5-formyi-2-pyridinecarboxylate) was obtained according 
to a similar manner to that of Preparation 4. 
rap : 201-202°C 

NMR (DMSO-d 6 , 6) : 1.33 (3H, z, J=7Hz) , 4.36 (2H, q, 
5 J=7Hz), 6.80 (1H, d, J=16Hz) , 7.69 (1H, d, J=16Hz>, 

8.07 (1H, d, J=9Hz), 8.33 <IH, dd, J=9, 2Hz), 9.00 
(1H, d, J=2Hz) 



Preparation 6 

10 To a mixture of sodium hydride (4G% in oil, 2.64 g) and 

N,N-dimethylformamide {100 ml) was added 8-hydroxy-2- 
methylquinoline (10 g) in an ice-water bath. The mixture was 
stirred for 30 minutes at the same temperature and then 2,6- 
dichloro-3-nitrobenzyl chloride (15.1 g) and 

15 tetrabutylammonium iodide (100 mg) were added therein. The 
reaction mixture was stirred at ambient temperature for 1 
hour. To this mixture was added water (100 ml) in an ice- 
water bath. The precipitates were collected by vacuum 
filtration and washed with water (60 ml) to give 8- (2, 6- 

20 dichloro-3-nitrobenzyloxy) -2-methylquinoline (20.36 g) as a 
powder . 

NMR (CDC1 3 , 6) : 2.76 (3H, s) , 5.70 (2H, s) , 7.21-7.57 
(5H), 7.76 (1H, d, J=8Hz) , 8.02 (1H, d, J=8Hz) 



25 Preparation 7 

The following compounds were obtained according to a 
similar manner to that of Preparation 6. 



(i) 4-Chioro-8- (2, 6-dichloro-3-nitrobenzyloxy ) -2- 
30 methylquinoline 

NMR (CDCI3, 6) : 2.70 (3H, s), 5.67 (2H, s), 

7.23-7.92 (6K) 



(2) 8- (2, 6-Dichloro-3-nitrobenzyloxy) -4-methoxy-2- 
35 methylquinoline 
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NMR (CDC1 3/ 5) : 2.70 (3H, s) , 4.02 (3H, s>, 5.68 (2H, 
s), 6.67 (IK, s), 7.25 (IK, dd, J=8, 1Hz) , 7.34 
(1H, t, J=8Hz), 7.50 (1H, d, J=8Hz), 7.75 (1H, d , 
J=8Hz), 7.84 (1H, dd, J=8, 1Hz) 

PreparaHnri » 

To a mixture of 8- (2, 6-dichloro-3-nitrobenzyloxy) -2- 
methylquinoline (1.0 g) , concentrated hydrochloric acid (5.2 
ml) and methanol (5.2 ml)) was added iron powder (666 mg) . 
The mixture was heated under reflux for 2 hours and stirred 
in an ice-water bath for 1 hour. The precipitate was 
collected by vacuum filtration and washed with IN 
hydrochloric acid and water to give 8- (3-amino-2, 6- 

dichlorobenzyloxy)-2-methylquinoline dihydrochloride (635 mg) 
15 as a brownish powder. 

NMR (DMSO-d 6 , 6) : 2.93 (3H, s), 5.50 (2H, s) , 6.98 
(1H, d, J=8Hz), 7.23 (1H, d, J=8Hz), 7.80-8.02 
(4H), 9.03 (1H, d, J=8Hz) 

20 Prepare Sn n Q 

To a mixture of 8- (3-amino-2, 6-dichlorobenzyloxy) -2- 
methylquinoline dihydrochloride (4.06 g) , 

4-dimethylaminopyridine (120 mg) , N-methylpyrrolidone (30 ml) 
and pyridine (10 ml) was added phthalimidoacetyl chloride 
25 (3.35 g) at ambient temperature. The mixture was stirred at 
50°C for 1.5 hours and cooled in an ice-water bath. Water 
(40 ml) was added therein and the mixture was stirred for 30 
minutes in an ice water bath. The precipitate was collected 
by vacuum filtration and washed with water and ethyl acetate 

to give 8-[2,6-dichloro-3-(phthalimidoacetylamino)benzyloxy]- 
2-methylquinoline (4.45 g) as a yellowish powder. 

NMR (CDC1 3 , 5) : 2.86 (3H, s), 4.74 (2H, s), 5.51 (2H, 
s), 7.20-7.50 (5H), 7.63-7.93 (4H) , 8.03 (1H, d, 
J=8Hz), 8.29 (1H, d, J=8Hz) 
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Preparation 10 

7o a mixture of 8- [2, 6-dichioro-3- 
(phthalimidoacetylamino) benzyloxy] -2-methylquinoline (4,44 g) 
and N,N-dimethylformamide (44 ml) was added sodium hydride 
5 (60S in oil, 375 mg) in an ice-water bath. After stirring 
for 30 minutes in an ice-water bath, methyl iodide (0.6 ml) 
was added thereto and the mixture was stirred at ambient 
temperature for 1 hour. To this mixture was added water (88 
ml) in an ice-water bath and the mixture was stirred at the 
10 same temperature for 1.5 hours. The precipitate was 

collected by vacuum filtration and washed with water and 
methanol zo give 8- [2, 6-dichioro-3- [N- (phthalimidoacetyi) -N- 
methylaroino] benzyloxy] -2-methylquinoline (3.99 g) as a yellow 
powder. 

15 NMR (CDCi 3 , 6) : 2.76 (3H, s), 3.23 (3H, s) , 4.08 (2H, 

s), 5.68 <1H, d, J=12Hz), 5.75 (1H, d, J=12Hz) , 
7.24-7.59 (6H), 7.66-7.91 (4H), 8.03 (1H, d, J=8Hz) 

Preparation 11 

20 A mixture of 8- [2, 6-dichloro-3- [N- (phthalimidoacetyi) -N- 

methylamino] benzyloxy] -2-methylquinoline (3.98 g) , hydrazine 
monohydrate (0.72 ml) and ethanol (40 ml) was heated under 
reflux for 1 hour. The precipitate was removed by vacuum 
filtration and the filtrate was evaporated in vacuo. The 

25 residue was dissolved in dichloromethane and the precipitate 
was removed by vacuum filtration. The filtrate was 
evaporated in vacuo to give 8- [3- (N-glycyl-N-methylamino) - 
2, 6-dichlorobenzyloxy] -2-methylquinoline (2.99 g) as a yellow 
amorphous powder. 

30 NMR (CDC1 3 , 6) : 2.76 (3H, s), 2.96 (1H, d, J=16Hz) , 

3.10 (1H, d, J=16Hz), 3.21 (3H, s), 5.66 (2H, s), 
7.20-7.50 (6H), 8.02 (1H, c, J=8Hz) 

Preparation 12 

35 A mixture of 4-chloro-8-hydroxy-2-methylquinoline (9 g) , 
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l/3-dimethyI-2-inidazblidinone (100 ml) and 28 r; ; solution of 
sodium methoxide in methanol (135 ml) was stirred at 150°C 
for 4 hours. The reaction mixture was cooled to ambient 
temperature followed by partition into ethyl acetate and 
water. The organic layer was washed with warer and brine, 
dried over magnesium sulfate and concentrated in vacuo. The 
crystalline residue was washed with n-hexane to give 8- 
hydroxy-4-methoxy-2-methylquinoline (5.57 g) . 
mp : 110.5-112°C 

NMR (CDCi 3 , 5) : 2.67 (3K, s), 4.01 (3K, s), 6.63 (1H, 
s), 7.11 (1H, d, J=8Hz), 7.31 (IK, r, J=8Hz) , 7.56 
(1H, d, J=8Hz) 

Preppral-inn ] 1 

The following compounds were obtained according to a 
similar manner to that of Preparation 12. 

( 1 ) 4-Ethoxy-8-hydroxy-2-methylquinoline 
mp : 85-86'C 

NMR (CDC1 3 , 6) : 1.56 {3H, c, J=6Hz), 2.66 (3H, s), 
4.23 (2H, q, J=6Hz), 6.60 (1H, s) , 7.10 <1H, d, 
J=8Hz), 7.31 (1H, t, J=8Hz), 7.60 (IK, d, J=8Hz) 

(2) 8-Hydroxy-4- (2-methoxyethoxy) -2-methylquinoline 

NMR (CDC1 3 , 5) : 2.40 (3H, s) , 3.52 (3H, s), 3.91 (2H, 
t, J=6Hz), 4.32 (2H, t, J=6Hz), 6.64 (1H, s), 7.12 
(1H, d, J=8Hz), 7.32 (1H, t, J=8Hz), 7.62 (1H, d, 
J=8Hz) 

(3) 8-Hydroxy-2-methyl-4- (2-dimethylaminoethoxy) quinoline 
mp : 94-96°C 

NMR (CDCi 3 , 6) : 2.40 (6H, s) , 2.67 (3H, s) , 2.91 (2H, 
t, J=6Hz), 4.29 (2K, t, J=6Hz), 6.63 (1H, s), 7.12 
(1H, d, J=8Hz), 7.31 (1H, t, J=8Hz), 7.59 (IK, d, 
J=8Hz) 
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(4 ) 8-Hydroxy-4-isopropoxy-2-methylquinoline 

NMR (CDCl-», 6) : 1.48 (6H, d, J=7.5Hz), 2.64 (3H, s), 

4.75-4.86 (IK, m) , 6. 60 (1H, s) , 7.10 (1H, d, 
J=8Hz), 7.29 (IK, t, J^8Hz), 7.59 (1H, d, J=8Hz) 

(5) 4-Cyclopentyloxy-8-hydrcxy-2-methylquinoline 

NMR <CDCl 3 , 6) : 1.56-2.07 (8K, m) , 2.66 (3H, s) , 4.94- 
5.02 (1H, m), 6.60 (IK, s), 7.10 (1H, d, J=8Hz), 
7.29 (1H, t, J=8Hz), 7.55 (1H, d, J=8Hz) 



Preparation 14 

A mixture of 4-chloro-8- (2, 6-dichloro-3-nitrobenzyloxy) - 
2-methylquinoline (200 mg) and N, N-dimethylf ormamide (3 ml) 
was heated under reflux for 18 hours. The reaction mixture 

15 was partitioned into ethyl acetate and saturated aqueous 

solution of sodium bicarbonate. The organic layer was washed 
with water, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by preparative thin-layer 
chromatography (dichloromethane-methanol) to give 8-hydroxy- 

20 2-methyl-4-dimethylaminoquinoline (26 mg) as a brownish 
powder. 

NMR (CDC1 3 , 6) : 2.62 (3H, s) , 3.03 (6H, s), 5.29 <1H, 
br s), 6.63 (1H, s), 7.07 (1H, d, J=8Hz) , 7.28 (1H, 
t, J=8Hz), 7.46 (1H, d, J=8Hz) 

25 

Preparation 15 

(1) To a suspension of 8- (2, 6-dichloro-3-nitrobenzyloxy) -4- 
methoxy-2-methylquinoline (1.75 g) in methanol (17 ml) was 
added tin (II) chloride (3.37 g) at ambient temperature. The 

30 mixture was refiuxed for 1 hour. After cooling, the mixture 
was adjusted zo pH 10 with IN sodium hydroxide solution. To 
this mixture was added dichloromethane (50 ml) and the 
precipitate was removed by filtration. The filtrate was 
extracted with dichloromethane twice. The organic layer was 

35 washed with water and brine. After dried over magnesium 
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sulfate, the solvent was removed in vacuo to give 8-(3-amino- 

2, 6-dichlorobenzyloxy)-4-methoxy-2-methylquinoline {1.16 g) 
as a colorless powder. 

mp : >250°C 

NMR (DMSO-d 6 , 6) : 2.58 (3H, s) , 4.00 (3H, s) , 5.31 

(2H, s), 5.68 (2H, br s) , 6.90 (1H, d, J=8Hz), 7.23 
UH, d, J=8Hz), 7.31-7.46 (2H) , 7.68 (1H, dd, J=8, 
2Hz) 

(2) 8- [2, 6-Dichloro-3-(phthalimidoacetylamino)benzyloxy]-4- 
methoxy-2-methylquinoline was obtained according to a 
similar manner to that of Preparation 9. 
mp : 184-185 C C 

NMR (CDC1 3 , 6) : 2.62 (3H, s) , 4.27 (3H, s) , 4.78-5.02 
(2H), 5.10-5.79 (2H), 6.60 (1H, br d, J=9Hz) , 7.19- 
7.38 (2H), 7.58 (1H, t, J=9Hz), 7.70-7.99 (7H) 

(3) 8- [2, 6-Dichloro-3- [N- (phthalimidoacetyl) -N- 

methylamino jbenzyloxy] -4-methoxy-2-methylquinoline was 
obtained according to a similar manner to that of 
Preparation 10. 
mp : 209-210'C 

NMR (CDCI3, 6) : 2.70 (3H, s) , 3.22 (2H, s) , 3.99 (3H, 
s), 4.02 (2H, s), 5.65 (1H, d, J=10Hz), 5.72 (1H, 
d, J=10Kz), 6.63 (1H, s), 7.21-7.40 (2H) , 7.46 (1H, 
d, J=9Hz), 7.53 (1H, d, J=9Hz) , 7.68-7.91 (5H) 

(4) 8- [3- (N-Glycyl-N-methyiamino)-2, 6-dichlorobenzyloxy] -4- 
methoxy-2-methylquinoline was obtained according to a 
similar manner to that of Preparation 11. 
NMR (CDC1 3/ 5) : 2.70 (3K, s) , 2.95 (1H, d, J=17Hz), 
3.10 (IK, d, J=17Hz), 3.21 (3H, s), 4.01 (3H, s), 
5.62 (2H, s), 7.18-7.29 (2H) , 7.33 (1H, t, J=8Hz) , 
7.46 (1H, d, J=9Hz), 7.32 (1H, d, J=8Hz) 
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PrsnaraHon 16 

A mixture of 4-chloro-8-hydroxy-2-methylquinoline (500 
rag) , N, N-dimethylethylenedi amine (341 mg) and phenol (486 mg) 
was heated at 125°C for 18 hours. After cooling the reaction 
5 mixture, acetone (5 ml) was added thereto. The precipitates 
were collected by filtration and recrystallized from 
acetonitrile to give 4- (2-dimethylaminoethyiamino) -8-hydroxy- 
2-methylquinoline hydrochloride (415 mg) ) as brown crystals. 

mp : 248-250°C 

10 NMR (DMSO-d 6 , 6) : 2.45 (6H, s) , 2.63 (3H, s) , 3.81- 

2.92 (2H, m), 3.58-3.70 (2H, m) , 6.72 (IH, s), 7.22 
(1H, d, J=8Hz), 7.39 (IK, t, J=8Hz) , 7.83 (1H, d, 
J=8Hz) , 8.43 (1H, br s) 



15 Preparation 17 

The following compounds were obtained according to a 
similar manner to that of Preparation 16. 

(1 ) 4-Ethoxycarbonylmethylamino-8-hydroxy-2-methylquinoline 
(from 4-chloro-8-hydroxy-2-methylquinoline and ethyl 
aminoacetate hydrochloride) 
mp : 227-229°C 

NMR (DMSO-d 6 , 6) : 1.23 (3H, t, J=7Hz) , 2.59 (3H, s) , 
4.18 (2H, q, J=7Hz), 4.29 (2H, br d, J=6Hz) , 6.50 
(1H, s), 7.15 (1H, d, J=7.5Hz), 7.36 (1H, t, 
J=7.5Hz), 7.69 (1H, d, J=7.5Hz), 8.35 (1H, br s) 



20 



25 



(2) 4-Allylamino-8-hydroxy-2-methylquinoline (from 4-chloro- 
8-hydroxy-2-methylquinoline and allylamine) 
30 mp : 263-264"C 

NMR (DMS0-d 6 , 6) : 2.66 (3H, s) , 4.11-4.09 (2H, m) , 

5.18-5.30 (2H, m), 5.88-6.02 (1H, m> , 6.67 (1H, s) , 
7.38 (1H, d, J=7.5Iiz), 7.47 (iH, t, J=7.5Hz), 7.91 
(1H, d, J=7.5Hz), 9.29 (IH, br t, J=6Hz) 



35 
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(3) B-Hydroxy-4- (2-methoxyethylamino) -2-methvlouiroline 

hydrochloride (fro, 4-chloro-8-hydroxy-2- M thyl q ui„oi 1 „. 
and 2-methoxyethylamine) 
ir.p : 235.3-239'C 

*MR (DMSO-d 6 , 6) : 2.65 (3K, s>, 3.29 (3H, «,, 3 59 . 
3.61 (4H, a) , 6.79 (1H, s) , 7.31 (1H, d, J=8H 2 ) 
7-43 (1H, t, J=8Hz), 7.89 UK, d, J=8Hz> , 8.90 '(IF 

far s) 

(4) 4- [Bis (2-methoxyethyl) amino? -8-hydroxy-2-methylquinoline 
(from 4-chloro-8-hydroxy-2-methylcuinoline and bis (2- 
methoxyethyl) amine) 

™* (CDC1 3 , 5) : 2.63 (3H, br s), 3.29 (6H, s) , 3 .50- 

3-80 (8H, m), 6.85 (IK, br s) , 7.06 (1 H/ d, J=8Hz, , 
7-29 (IK, br t, J-8HZ), 7.49 (1 H/ br d, J=8Hz) 

(5) 8-Hydroxy-2-«ethyl-4-(piperidino)quinoline (from 4- 
chloro-8-hydroxy-2-methylquinoline and pyridine) 
™* (CDCI3, 6, : !. 63-1. 74 (2H, m) , 1.79-1.89 (4 H/ m) , 
2-64 (3H, s), 3.15-3.22 (4H, m) , 6.70 (1H, s) , 7.06 
<1H, d, J=8Hz), 7.28 (1H, t, J=8Hz) , 7.39 (1H, d, 
J=8Hz) 

(6) 8-Hydroxy-2-aethyl-4-(»orpholinoJquinoline (from 4- 
chloro-8-hydroxy-2-aethylquinoline and morpholine) 
NMR (CDCI3, 5, : 2.66 (3H, s) , 3.24 <4H, t, J=5H 2 , , 
3.98 (4H, t, J=5H 2 ), 6.74 (1H, s), 7.09 (1H, d, 
J=7.5Hz), 7.31 (1H, t, J=7.5Hz), 7.39 (1H, d, 
J=7.5H 2 ) 

prpnsr ririnii if 

(1) To a solution of 2, 6-dichloro-3-nitroben 2 yl alcohol (5 0 
S) in N,N-dimethylformamide (25 ml) were added imidazole 
d.69 g) and tert-butyldiphenylsilyl chloride (6.0 ml) at 
ambient temperature with stirring. After 8 hours, the 
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mixture was diluted with water (25 ml) and was extracted with 
ethyl acetate twice. The organic layer was washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo to give 1- ( tert-butyldiphenylsilyloxy- 
5 methyl) -2, 6-dichloro-3-nitrobenzene (11.5 g) as an oil. 

NMR (CDC1 3 , 6) : 1.05 (9H, s), 4.96 (2H, s), 7.27-7.51 

(7H, m), 7.58-7.81 (5H, m) 



(2) To a stirred mixture of 1- ( tert-butyldiphenylsilyloxy- 

10 methyl) -2, 6-dichloro-3-nitrobenzene (433 mg) , ferric chloride 
hexahydrate (17.5 mg) and activated carbon (17.5 mg) in a 
mixture of methanol (2.78 ml) and water (0.69 ml-) was added 
hydrazine monohydrate (0.135 ml) dropwise at 60-70°C. After 
the addition was finished, the mixture was refluxed for half 

15 an hour. The mixture was allowed to cool and filtered. The 
filtrate was concentrated in vacuo. The residue was 
extracted with dichloromethane and the organic phase was 
dried over anhydrous magnesium sulfate. After being 
filtered, the filtate was concentrated in vacuo and the 

20 resulting residue was washed with n-hexane to give 3-amino-l- 
(tert-butyldiphenylsilyloxymethyi) -2, 6-dichlorobenzene (348 
mg) as a white mass. 

NMR (CDCI3, 6) : 1.05 (9H, s), 4.07 (2H, br s), 4.87 

(2H, s), 6.66 (1H, d, J=9Hz) , 7.08 (1H, d, J=9Hz) , 

25 7.30-7.50 (6H, m) , 7.70-7.84 (4H, m) 



(3) 1- (tert-Butyldiphenylsilyloxymethyl) -2, 6-dichloro-3- 
(phthalimidoacetylamino) benzene was obtained according 
to a similar manner to that of Preparation 9. 
30 mp : 198. 1°C 

NMR (CDC1 3/ 6) : 1.04 (9H, s) , 4.57 (2H, s), 4.90 (2H, 
s), 7.25-7.50 (7H, m) , 7.55-7.83 (6H, m) , 7.85-8.07 
(2H, m) , 8.00 (1H, br s), 8.25 <1H, d, J=8Hz) 



35 (4) 1- (tert-Butyldiphenylsilyloxymethyl) -2, 6-dichloro-3- [N- 
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methyl-N-(phthalimidoacetyl) amino] benzene was obtained 
according to a similar manner to that of Preparation 10 

mp ; 167-172°C 

NMR (CDC1 3 , 5) : 1.06 (9H, s, , 3.20 ( 3H , s,, 4.04 (2H 
s), 4.9e (2H, s), 7.31-7.51 (9H, m) , 7.65-7.79 (6H, 
m), 7.80-7.92 (2H, m) 

(5) 3- (N-Glycyl-N-methylamino) -1- (tert-butyidiphenyl- 
silyloxymethyl)-2,6-dichiorobenzene was obtained 
according to a similar manner to that of Precaution 11 
NMR (CDCI3, 5) : 1.05 (9H, s) , 2.94 (1 H/ d,*J-17Hz), 
3-09 (1H, d, J-17HZ), 3.20 (3H, 3), 4.93 (2H, s) , 
7.18 (1H, d, J=8Hz), 7.35-7.49 (7H, m) , 7.69-7 77 
(4H, m) 

(6) 1- (tert-Butyldiphenylsilyioxymethyl) -2, 6-dichloro-3- [N- 
methyl-N- [4- (methylcarbamoyl) cinnamoylglycyl] amino] - 
benzene was obtained by reacting 3- (N-gl yC yl-N- 
methylamino) -1- (tert-butyldiphenylsilyloxymethyl, -2, 6- 
dichlorobenzene with 4- (methylcarbamoyl) cinnanic acid 
according to a similar manner to that of Example 1. 
mp : 21 9-222 °C 

NMR (CDCI3, 6) : 1.05 (9K, S)/ 3.C2 <3H, d/ J=5Hz) , 

3-21 (3H, s), 3.56 (1H, dd, J=17.4Hz), 3.93 ( (1H, 
dd, J=17, 5Hz), 4.91 (1H, d, J=10Hz) , 4.98 (1H, d, 
J=10Hz), 6.15 (1H, br d, J=5Hz) , 6.51 (1H, d, 
J=15Hz), 6.63 (1H, br s), 7.19-7.28 (2H, m) , 7.32- 
7.48 (6H, m), 7.50-7.60 (3H, m) , 7.68-7.78 (6H, m) 

(7) To a suspension of 1- (tert-butyldiphenylsilyloxymethyl) - 
2, 6-dichloro-3- [N-methyl-N- [4- (methylcarbamoyl) - 
cinnamoylglycyljaminojbenzene (17.6 g) in tetrahydrofuran 
(138 ml) was added 1M tetrabutylammonium fluoride in 
tetrahydrofuran (38.4 ml) at ambient temperature. The 
reaction mixture was stirred for 1 hour. The mixture was 



WO 96/13485 



PCT/JP95/02192 



- 38 - 

concentrated and diluted with dichloromethane. The organic 
layer was washed with IN hydrochloric acid, saturated sodium 
bicarbonate solution and water, dried over magnesium sulfate 
and evaporated in vacuo to give 2, 6-dichloro-l-hydroxymethyl- 
5 3- [N-methyl-N- [4- (methylcarbamoyl) cinnamoylgiycyl] amino] - 
benzene (8,14 g) . 

mp : 207-2il°C 

NMR <DMSO-d 6 , 6) : 2.79 (3H, a, J=5Hz) , 3.11 (3H, s) , 

3.47 <i.K, dd, J=17, 4Hz), 3.77 (1H, dd, J=17, 5Hz) , 
10 4.74 (IK, d, J=5Hz), 5.34 (IK, t, J=5Hz) , 6.87 (1H, 

d, J-15Hz), 7.40 (1H, ti, J=15Hz), 7.59-7.68 {4H, 
m), 7.85 (2H, d, J=8Hz) , 8.29 (1H, z, J=5Hz) , 8.48 
(1H, d, J=5Hz) 

15 (8) To a mixture of 2, 6-dichloro-l-hydroxymethyl-3- [N- 

methyl-N- [4- (methylcarbamoyl) cinnamoylgiycyl] amino] benzene 
(8.10 g) in dichloromethane (81 ml) was added 
triphenylphosphine (5.66 g) and carbon tetrabromide (8.95 g) 
at 0°C. After 15 minutes the reaction mixture was stirred at 

20 ambient temperature for 3 hours. To the mixture was added 
triphenylphosphine (1.42 g) and carbon tetrabromide (2.39 g) 
and stirred for another 2 hours. The reaction mixture was 
washed with saturated sodium hydrogen carbonate, water and 
brine. After dried over anhydrous magnesium sulfate, the 

25 mixture was filtered and evaporated in vacuo. The residue 
was purified by flash column chromatography eluting with 
dichloromethane: ethyl acetate (1:1, V/V) and 
dichloromethane : methanol (20:1, V/V) followed by 
crystallizing from ethyl acetate to give 2, 6-dichloro-3- [N- 

30 methyl-N- [ 4- (methylcarbamoyl) cinnamoylgiycyl] amino] benzyl 
bromide (6.40 g) as pale yellow crystals, 
mp : 211. 6-216. 5°C 

NMR (CDC1 3 , 6) : 3.02 (3H, d, J=5Hz) , 3.27 (3H, s), 

3.62 (1H, dd, J=17, 4Hz), 3.92 (1H, dd, J=17, 5Hz) , 
35 4.78 (1.2H, s) , 4.90 (0.8H, s), 6.15 (1H, br d, 
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J-5H2J, 6.51 (1H, d , J-15HZ), 6.67 (1 H , t 
™Hz). 7.29 (1H/ overlapped with H 2 0) , 7. 45 -7. 62 
<«H, m), 7.76 (2H, d , J-BHz) 

Prep " r ^tirn 1° 

(1 ) 3- [N- t (E) -3- , 6-Aceta.idopyridi.n-3.yl , acr y loyl g ly cyl , -N- 

dich.orobenzene was obtained by reacting 3- ,„- Blyeyl __ 
~^ i «"»)-l-<t.rt-but,ldlp fcMyl . ilylox * 
dichlorobenze.ne with (E) -3- ( 6- a ceta m ic ! opyrid i n-3-y 1) acrylic 
-id accord ing to a s lm ilar M „ner to t h at of Preparation is- 

mp : 194«196°C 

*» <CBCl3, 5, : 1. 06 (M , . 2 . 22 (3H , „ # 3 _ M 
»>. '-57 UH, dd , J-17, 4H21 , 3 . 94 (1H/ dd _ 
SH«). 4-92 ,1H, d, J=10H2) , 4 . 98 (Wf d/ J=i 

«•« «< 6-63 UH, or „, 7.22 ( 1H, d, 

-8HZ), 7.35-7.48 n) , 7 . 52 ^ 

7.70-7.77 ,4H, »,, 7.63 (1H, dd, J=6, 3Hz), 6.05 
<W. br s), 8.22 (ih, d, J-eHz), 8.36 (IK, d 
J=3Hz) 



25 



30 



35 



«) 3-[N-l(E)-3- ( 6-Acetamidop y ridi„-3-yl)acryloyl g lycylJ- N - 

according to a ^u, man ner to that of Preparation , 8 -<7) 
mp : 207-209'C ' 

•*» ™so-d 6 , 6) , 2 . 10 (3H , , )t 3 10 (3Ht sk 3ii 

(lh. dd, J-17, 4Hz), 3.76 (IH, dd, J-17, 5Hz), 4 74 
UH, a, J-5Hz), 5.35 (1H, br s), 6.79 (1H, d 
J^lSHz), 7.37 ,1H, d , J=15Hz) , 7-S1 (1H/ d> ; =8H2) _ 
7.65 UH, d, J=8Hz), 7.98 ,1H, dd, J-8, 3Hz,, 8.11 
UH, d, J=6Hz), 8.21 (ih, t, J=SHz>, 6.47 (1 H , „ 

J3) 3- tN - 1 (E) -3- , 6-Aceta m idopyridin-3- yi , acr y ioyl g lycyl , -N- 
»ethyla ai no ) -2,6-dichlorobenzyi bromide was obtained 
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according to a similar manner zo that of Preparation 18- (8). 
mp : 222-223°C 

NMR (CDCI3-CD3OD, 6) : 2.22 (3H, s) , 3.27 (3H, s) , 

3.60 (1H, dd, J=17, 3Hz), 3.94 (IE, dd, J=17, 3Hz), 
5 4.78 (2H, s), 6.49 (IH, d, J=15Hz) , 7.31 (IH, d, 

J=8Hz), 7.49 (IH, d, J=8Hz), 7.51 (IH, d, J=15Hz) , 
7.88 (IK, dd, J=8, 3Hz), 8.23 (IK, br d, J=8Hz), 
8.33 (IH, d, J=3Kz) 

10 PreparaHnn ?f) 

(1) To a solution of 4-hydroxybenzaldehyde (10 g) and 
potassium carbonate (17 g) in dimethyl formamide (100 mi) was 
added ethyl bromoacetate (15 g) under ice-cooling, and the 
mixture was stirred for 2 hours at ambient temperature. 

15 Water was added thereto, and the mixture was extracted with 
ethyl acetate. The extract was washed with water and brine, 
dried over magnesium sulfate and concentrated. The residue 
was purified by flash chromatography (ethyl acetate :n-hexane, 
1:4, V/V) to give 4- (ethoxycarbonylmethoxy)benzaldehyde (16 
20 g) . 

mp : 39°C 

NMR (CDCI3, 6) : 1.32 (3H, t, J=7.5Hz), 4.28 (2H, q, 
J=7.5Hz), 4.71 (2H, s) , 6.98 (2H, d, J=9Hz) , 7.83 
(2H, d, J=9Hz), 9.88 (IH, s) 



25 



30 



(2) 4- (Ethoxycarbonylmethoxy) cinnamic acid was obtained 

according to a similar manner to that of Preparation 4. 
mp : 154. 2"C 

NMR (CDC1 3/ 5) : 1.30 (3H, C, J=7.5Hz), 4.28 (2H, q, 

J=7.5Hz), 4.66 (2H, s) , 6.34 (IH, d, J=15Hz) , 6.91 
(2K, d, J=9Kz), 7.50 (2H, d, J=9Hz) , 7.73 (IH, d, 
J=15Hz) 



Preparation ?A 

35 4 -Ace t ami do cinnamic acid (80 mg) was suspended in 
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methano! ,5 nl, and 10l palladlm on ca 

25 c for 3 hour,, catalyst was re-oved and the solution 

mp : 127. 1-137. 8°C 

*• ™so- d 8) .. 2 . 00 (3H , s) , 2 47 (2H< t a _ 7> 

2.74 , 2H . t, J-7.5HZ,, 7. 12 (2H , d, J=8 H 2) . 7.45 
(2H, d, J=8Hz), S.85 (1H, s) 

Pr *"*rfiti~n ?? 

simil^ fOUOWin9 C ° raP0UndS WSre ° btained acc °^in g to a 
similar manner to that of Preparation 21. 

(1) 5 -[4-(Methylcarbainoyl)phenyl]pro D ionic acid 
mp : 171. 2°C 

•« <DM30-d 6 , 6, : 2 . 63 (2K , t , J=7 . 5H2) , 2 . ?6 ( 

7.73 (2H, a, J=8H Z ), 8.35 (1H, q-like) 

(2) 4 -[2-(Methoxycarbonyl)ethylJben 2 oic acid 

*« <DMSO-d 6/ 8) : 2 . 67 (2 „, t , J=? 5H21> 2 

^.SHl), 3.59 ,3H, s), 7.35 „«,. d, J= 8 Hz,, 7.85 

(1H, d, J=8Hz) 

(3) 3-[6-Acetamldopyridin-3-yl]prooionic acid 

NMR (DHSO-d 6 , 5, : 2.06 (3H, , 2 . 49 (2H , t , J=1 ^ z)t 
2.76 (2H, t, J=7.5Hz), 7.63 (IK, dd, J=2, 8Hz> , 
7.96 (1H, d, J=8Hz), 8.15 (1 K/ d, J=8Hz) ., 

was obtained rron 4- 12- „»ethox y carbonyl , eth yl)be „ 2 oic acid 
and 2-py dylmethylamine according ^ a simiiM 

that of Example 7. 
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NMR (CDCI3, 5) : 2.65 (2H, t, J=7.5Hz), 3.00 (2H, t, 
J=7.5Hz), 3.67 (3H, si, 4.76 (2H, d, J=5Hz) , 7.22 
(1H, dd, J=5, 8H2), 7.25-7.36 (3H, m) , 7.55 <1H, 
brpeak) 7.68 (1H, td, J=8, 2Hz), 7.80 (2H, d, 
5 J=8Hz), 8.57 (IK, d, J=5Hz) 

(2) 3-[4-(2-Pyridylmethylcarbamoyl)phenyl]propionic acid was 
obtained according to a similar manner to that of 
Preparation 3. 
10 mp : 83.8°C 

NMR (DMSO-d 6 , 6) : 2.57 (2H, t, J=7.5Hz), 2.88 (2H, t, 
J=7.5Hz), 4.56 (2H, d, J=5Hz), 7.25 (1H, dd, J=5, 
8Hz), 7.28-7.37 (3H, m) , 7.74 (1H, td, J=8, 2Hz) , 
7.83 (2H, d, J=8Hz), 8.50 (1H, d, J=5Hz) , 9.05 (1H, 
15 t, J=5Hz) 

Preparation ?/} 

To a suspension of (E) -3- (6-acetylaminopyridin-3-yl) - 
acrylic acid (4 60 mg) in ethanol (5.4 ml) was added IN sodium 
hydroxide (5.4 ml) at ambient temperature, and the mixture 
was stirred for 3 hours at 50°C. The reaction mixture was 
adjusted to pH 7, and the resulting precipitate was collected 
by filtration and dried to give (E) - (6-aminopyridin-3- 
yl) acrylic acid (295 mg) . 
25 mp : 243. 6-246 . 4"C 

NMR (DMSO-d 6 , 5) : 6.21 (1H, d, J=15Hz), 6.45 (1H, d, 
J=8Hz), 6.52 (2H, s) , 7.42 (1H, d, J=15Hz) , 7.75 
(1H, d, J=8Hz), 8.11 (1H, s) 

30 Preparation 

(1) To a suspension of 4-amino-N-methylbenzamide (500 mg) in 
tetrahydrofuran (5 ml) was added di-tert-butyi dicarbonate 
(799 mg) and the mixture was stirred for 18 hours at 50°C. 
The mixture was concentrated and the residue was dissolved in 

35 ethyl acetate. The solution was stirred under ice-cooling, 



20 
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3 



and the resulting precipitates were collected by filtration 

to give N-(tert-butoxycarbonyl)-4-methylcarbamoylaniline (500 
mg) . 

mp : 185. 2°C 

NMR (CDC1 3 , 5) : 1.54 (9K, s), 3.00 (3H, d, J=6Hz) , 
6.12 (1H, br s), 6.69 (1H, br s), 7.43 (2H, d, ' 
J=9Hz), 7.70 (2H, d, J=9Kz) 

(2) Sodium hydride (60?, dispersion in mineral oil, 41.9 mg) 
was added to a solution of N- (tert-butoxvcarbcnyl) -4- 
methylcarbamoylaniline (250 mg) in dimethylformamide (2.5ml) 
in ice water bath under nitrogen and stirred for 30 minutes 
under same condition. To the mixture was added tert- 
butylbromoacetate (234 mg) and stirred at ambient temperature 
ror 20 hours. The reaction mixture was poured into water and 
extracted with chloroform. The organic layer was separated, 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was recrystallized from 
ethyl acetate - n-hexane to give N- (tert-butoxycarbonyl) -N- 

(tert-butoxycarbonylmethyl)-4-methylcarbamovlaniline (280 
mg) . 

mp : 163. 7-165. 9°C 

NMR (CDCI3, 5) : 1.46 (9H, s), 1.49 (9H, s), 3.00 (3 H/ 
d, J=5Hz), 4.19 (2H, s), 6.11 (1H, br q, J=5Hz) , 
7.33 (2H, br q, J=9Hz) , 7.71 (2H, d, J=9Hz) 

(3) Trifluoroacetic acid (3.3 ml) was added to a solution of 
N- (tert-butoxycarbonyl) -N- (tert-butoxycarbonylmethyl) -4- 
methylcarbamoylaniline (250 mg) in ice water bath and stirred 
for 20 hours at ambient temperature. The solvent was 
evaporated under reduced pressure. The residue was 
pulverized with diethyl ether to give N-(4- 
methylcarbamoylphenyl) glycine (125 mg) . 
mp : 233. 5°C 

NMR (DMSO-d 6 , 5) : 2 . 72 (3H, d, J=5H 2 ) , 3.85 (3H, s >, 
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6.55 (2K, d, J=9Hz), 7.60 (2H, d, J=9Hz) , 7.99 (1H, 
br q, J=5Hz) 

Preparation 26 

5 To a mixture of naphthalene-2, 6-dicarboxylic acid (5 g) , 

methylamine hydrochloride (1.64 g) and 1-hydroxybenzotriazole 
(3.75 g) in dimethyl formamide (50 ml) was added l-ethyl-3- ( 3- 
diiaethylaminopropyl) carbodiimide (3.79 g) under ice-cooling. 
The mixture was stirred for 1 hour at the same temperature 
10 and then at ambient temperature overnight. The mixture was 
diluted with water, and the precipitates were collected by 
filtration to give 6- (methylcarbamoyl ) naphthalene-2- 
carboxylic acid (4.07 g) . 
mp : >275.7°C 

15 NMR (DMSO-d 6 , 5) : 2.82 (3H, d, J=5Hz) , 7.90-8.14 (3H, 

m) , 8.20 (1H, d, J=7.5Hz), 8.45 (1H, br d, 
J=7.5Hz) , 8.58-8.74 (2H, m) 

Preparation 27 

20 (1) To a mixture of 2, 4-dichlorophenol (3.20 g) and 

imidazole (2.67 g) in dimethylf ormamide (30 ml) was added 
triisopropylsilyl chloride (3.97 g) in water bath under 
nitrogen atmosphere, and' the mixture was stirred for 3 hours 
under the same condition. The mixture was poured into water 

25 and extracted with ethyl acetate. The organic layer was 

washed with water and brine, dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by silica 
gel column chromatography (n-hexane) to give 1 , 3-dichloro-4- 
triisopropylsilyloxybenzene (5.12 g) . 

30 NMR (CDC1 3 , 6) : 1.12 (18H, d, J=7.5Hz), 1.23-1.39 (3H, 

m), 6.83 (1H, d, J=8Hz), 7.06 (1H, d, J=8Hz), 7.34 
(1H, d, J=2Hz) 

(2) To a solution of 1, 3-dichioro-4- 
35 triisopropylsilyloxybenzene (6.00 g) in tetrahydrof uran (50 
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*1) at -60-c was added dropwise n-butyl lithium, 1.6M solution 
of hexane (12.9 ml, over 30 minutes under nitrogen and the 
mixture was stirred for 1 hour at the same temoerature 
A solution of ethyl chloroformate in tetrahydrofuran (20 ml, 
was added dropwise to the mixture over 20 minutes at -60'C 
The resulting mixture is stirred for 1 hour at -60'C, the ' 
cooling bath was removed, and temperature was allowed to rise 
to 20-C. A solution of ammonium chloride (2 g) in water (37 
nil) was then added over 5 minutes followed by ethyl acetate 
(40 ml) and brine (40 ml,. The organic layer was separated, 
washed with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatography or 
sUxca gel eluting with a mixture of ethyl acetate and hexane 
(1:10 to 1:6, to give ethyl 2, 6-dichloro-3- 
triisopropylsilyloxybenzoate (1.59 g) as an oil 

*MR CCDC1 3 , 6) : 1.12 (18H, d, J=7.5Hz,, 1.23-1.38 (3H, 
m), 1.41 (3H, t, J=7.5Hz), 4.46 (2H, q, J=7.5Hz,, 
6.85 (1H, d, J=8Hz), 7.15 (1H, d, J=8Hz, 

(3, Ethyl 2,6-dichloro-3-hydroxybenzoate was obtained 
according to a similar manner to that of Preparation 18- (7, 
NMR (CDCI3, 5, : 1.42 (3H, t, J=7.5Hz), 4.45 (2H, q, 

J=7.5Hz), 7.01 (1H, d, J=8Hz), 7.23 (1H, d, J=8Hz, 

(4, To a suspension of sodium hydride (60% in oil, 474 mg, 
in N,N-dimethylformamide (2 ml) was added a solution of ethyl 
2, 6-dichloro-3-hydroxybenzoate (2.42 g) in N,N- 
dimethylformamide (10 ml, under nitrogen at ambient 
temperature and the mixture was stirred for 1 hour at the 
same temperature. Chloromethyi methyl ether (1.15 ml, wa« 
added thereto and the mixture was stirred for 1 hour at the 
same temperature. The reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was 
washed with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chroaatographad on 
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silica gel eluting with a mixture of ethyl acetate and hexane 
(1:8, V/V) to give ethyl 2, 6-dichlcrc-3- 
(raethoxymethoxy)benzoate (2.58 g) as an oil. 

NMR (CDC1 3 , 5) : 1.42 (3H, t, J=7.5Hz), 3.50 <3H, s), 
5 4.46 (2H, q, J=7.5Hz), 5.23 (2H, s) , 7.16 (1H, d, 

J=8Hz), 7.25 (1H, d, J=8Hz) 

(5) To a suspension of lithium aluminum hydride (347 mg) in 
tetrahydrofuran was drcpwise added a solution of ethyl 2, 6- 
10 dichloro-3- (methoxymethoxy) benzoate (2.55 g) in 

tetrahydrofuran at 0°c under nitrogen atmosphere, and the 
mixture was stirred for 30 minutes at the same temperature 
and for 18 hours at ambient temperature. Water was dropwise 
added thereto at 0°C, and the mixture was extracted with 
15 ethyl acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in vacuo. 
The residue was purified by flash chromatography 
(n-hexane: ethyl acetate = 6:1, V/V) to give 2, 6-dichloro-3- 
(methoxymethoxy) benzyl alcohol. 
20 (CDC1 3 , 5) : 2.14 (1H, t, J=7.5Hz), 3.51 (3H, s), 

4.47 (2H, d, J=7.5Hz), 5.23 (2H, s), 7.11 (1H, d, 
J=8Hz), 7.26 (1H, d, J=8Hz) 

(6) To a solution of 2, 6-dichloro-3- (methoxymethoxy) benzyl 
25 alcohol (1.1 g) and triethylamine (563 mg) in dichloromethane 
was added a solution of methanesulfonyl chloride (585 mg) in 
dichloromethane at -20 °C over 5 minutes under nitrogen 
atmosphere, and the mixture was stirred at the same 
temperature for 30 minutes and under ice-cooling for 30 
30 minutes. The reaction mixture was washed with saturated 

sodium bicarbonate solution and brine, dried over magnesium 
sulfate and evaporated in vacuo to give 1 , 3-.dichloro-2- 
methanesulfonyloxymethyl-4- (methoxymethoxy) benzene. 

NMR (CDCI3, 5) : 3.10 (3H, s) , 3.52 (3H, s), 5.25 (2H, 
35 s), 5.53 (2H, s), 7.23 (1H, d, J=8Hz) , 7.32 (1H, d, 
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J=8Hz) 



(i) To a suspension of (E) -■»- / c.,..-,, , . 

~ k t> acetylaminopyridin-3- 
£ acrylic acid ,200 m g) la . nlxcure of dlchioromethane 
*D and methanol ,3 ml, was added . SQ , ut ior _ q . m 
^et hylsilyldiazomethane (J Bl) at ^ ient 
the mixture was stirred for 3 hours ^^^^ 

el""" " VaCU °' P ° Ured lnC ° " at « - — < 

L !' ! ° Ver maSneSiM SU " ate operated in vacuo. 
The r due „ as conected by ^ fncration ^ 

witt dusopropyi ether zo give methyl (E>-3-< 6 - 

acetylaminopyridin-S-yl.acrylate ,197 m 9 > as ' a cowder 

: 171.5-200°C 

> *3< 6) . 2.22 (3H, s) , 3.80 (3H, s), 6.41 ( 1H , 
d, J-16HZ), 7.64 , 1H , d, J=16H 21 , 7.89 <1H, dd, 
0-2, 8Hz), 8.07 (1H , br „, 8 . 25 
8-38 !1H, d, J=2Hz) 

L Tk , ,E, - 3 - ,6 - aCe ™»™*n-3-yl>a=r yl ate U80 mg, 
» H.N-dimetnylformamide ,2 uU at o-c under nitrogen and the 

:z it: w :: stirred for 1 h ° ur - ^ — «» -» - 
is! Led , nix r: e under the same conditi ° n and th * 

was sirred for 2 hour,. The reaction mixture was ooured 
into water and extracted with ethyl acetate. The organic 
ayer was washed with water and brine, dried over magnesium 
sui-ate and evaporated in vacuo. The residue was collected 
by vacuum titration and washed with diisooropyl ether to 
91 ve methyl , E , -3- ( 6- ,N-methyl- N - a cetylamino, oyrid<n-3- 
yliacrylate (US mg| as a powder, 
mp : 94.3°C 

NMR (CDC1,, ai : ? 20 ™ «, -, 

3' -.iQ (3H, s), 3.44 (3H, si, 3.82 [3H, 
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s), 6. 48 (1H, d, J=16Hz), 7.48 <1H, br d , J=8Hz), 
7.67 (1H, d, J=16Hz) / 7.87 (1H, dd, J=2, 8Hz), 8.56 
(1H, d, J=2Hz) 

5 (3) To a solution of methyl (E) -3- [ 6- (N-methyl-N- 

acetylamino)pyricir.-3-yl] acrylare (110 mg) in methanol (3 ml) 
was added IN sodium hydroxide solution (1.1 ml) at ambient 
temperature and the mixture was stirred at 50°C for 4 hours. 
The reaction mixture was evaporated in vacuo and was 
10 dissolved in water. The solution was adjusted to pH 6 with 
IN hydrochloric acid, and the precipitate was collected by 
vacuum filtration to give (E) -3- [ 6- (methylamino) pyridin-3- 
yl] acrylic acid (72 mg) as a powder, 
mp : 227°C 

15 NMR {CDC1 3 , 5) : 2.80 (IK, d, J=5Hz) , 6.23 (1H, d, 

J=16Hz), 6.47 (1H, d, J=8Hz) , 7.09 (1H, q, J=5Hz), 
7.45 (1H, d, J=16Hz), 7.76 (1H, dd, J=2, 8Hz) , 8.20 

(1H, d, J=2Hz) 

Preparation 29 

(1) To a solution of 2-methyinicotinic acid (470 mg) in 
dichloromethane (6 ml) were dropwise added oxalyl chloride 
(522 mg) and dimethyl formamide (1 drop) at 0°C under nitrogen 
atmosphere, and the mixture was stirred for 1 hour at the 
same condition. The mixture was concentrated and the residue 
was pulverized with diethyl ether to give 2-methylnicotinoyl 
chloride hydrochloride (671 mg) as a solid. 

NMR {CDC1 3 , 5) : 3.23 (3H, s) , 7.96 (1H, dd, J=6, 8Hz), 
8.93 (IK, d, J=6Hz), 9.08 (1H, d, J=8Hz) 

(2) To a mixture of 10% trimethylsilyldiazomethane in hexane 
(4.2 ml) and triethylamine (527 mg) in tetrahydrofuran- 
acetonitrile (1:1/ 10 ml) was added dropwise 2- 
methylnicotinoyl chloride hydrochloride (500 mg) in an ice 
water bath. The mixture was stirred for 7 hours in an ice 
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water bath and allowed to stand for 18 hours at O'c, the-, 
evaporated in vacuo. Saturated agueous sodium bicarbonate 
solution was added to the residue and the fixture was 

with water and orine, and dried over magnesium sulfate 
Evaporation of the solvent gave crude 3-diazoacet yl -2- ' 
■ethylpyridine as an yellow oil. 

Benzyl alcohol ,2 ml, and 2,4, 6-trimethylpyridine ,2 i, 

water Z ; inUteS - " aCti0n KiXtU " - P»""d into 

water and extracted with ethyl acetate. The organic la yer 

ulfaTnr I""" ^ briM ' - ^ — —sit 
sulfate. The solvent, 2, 4, 6-trimethylpyridine and excess 

TZ-LtlT 1 were evaporated in v >™ t0 — .^.yi 

2 (Z-nethyl-^-pyridyi) acetate as an oU 

" MR 'T^'*' " 2 ' 50 ' 3H ' ,2H ' «», 

'-10 <1H, dd, j-8, 6H2) , v . 23 - 7 .« 0 (5H/ . 
7-49 (1H, dd, J=8, 2H2) , „.„ { , H( <M( J=6< 2Hz) 

(3) The residue including benzyl 2- (2-methyl-3- 
pyridyl.acetate obtained in Preparation 29.(2, was dissoived 

hereto The mixture was stirred under hydrogen atmosphere 
tor 3 hours. The reaction mixture was diluted with water and 
washed With ethyl acetate. The solvent was removed in "cuT 
to grve 2- (2-methyl-3-pyridyl, acetic acid ,90 mg, 

NMR (DMSO-d 6 , 6) : 2.40 ,3H, s,, 3.62 ( 2H, s, , , 15 

(1H, dd, J-6, 8Hz,, 7.55 ,1H, d, J-SHz), 8.30 ,1 H , 
d, J-6HZ) 

Prp "°-'"-1nn 

(1) 6-Methymicotinoyl chloride hydrochloride was obtained 
by reacting Methyl nicotinic acid with oxaly! chloride 
according to , similar banner to that of Preparation 29-,!, 
«* CCECI3. 6, : 3.13 (3H . „. 7 . M (1 „ ( df J=8Hz) ; 1) - 
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8.82 (1H, dd, J=2, 8Hz), 9.35 (1H, d, J=2Hz) 

(2) Benzyl 2- { 6-methyl-3-pyridyl) acetate was obtained 
according to a similar manner to that of Preparation 
5 29-(2). 

NMR (CDC1 3 , 6) : 2.54 (3H, s) , 3.63 (2H, s) , 5.14 (2H, 
s), 7.12 (1H, d, J=8Hz), 7.19-7.46 (SH, m) , 7.53 
(IK, dd, J=8, 2Hz), 8.40 (1H, d, J=2Hz) 

10 (3) 2- (6-Methyl-3-pyridyl) acetic acid was obtained according 

to a similar manner to that of Preparation 29- (3). 
NMR (DMSO-d 6 , 6) : 2.43 (3H, s) , 3.56 (2H, s), 7.20 

(1H, d, J=8Hz), 7.55 (1H, dd, J«2, 8Hz), 8.30 (1H, 
d, J=2Hz) 

15 

Preparation 31 

(1) 2- (tert-Butoxycarbonylamino)benzothiazole was obtained 
by reacting 2-aminobenzothiazole with di-tert-butyl 
dicarbonate according to a similar manner to that of 

20 Preparation 25- (1). 

NMR (CDCI3, 5) : 1.59 (9K, s) , 7.22-7.30 (1H, m) , 7.40 
(1H, t, J=8HZ), 7.79 (8H, d) , 7.85 (8H, d) 

(2) 2- (N-tert-Butoxycarbonyl-N-tert- 

25 butoxycarbonylmethylamino) benzothiazole was obtained 

according to a similar manner to that of Preparation 
25-(2) . 

NMR (CDCI3, 6) : 1.46 (9H, s) , 1.57 (9H, s), 4.86 (2H, 
s), 7.24 (1H, t, J=8Hz), 8.38 (1H, t, J=8Hz) , 7.71- 
30 7.78 (2K, m) 

(3) 2- (Carboxymethylamino) benzothiazole was obtained 
according to a similar manner to that of Preparation 
25-(3). 

35 NMR (DMSO-d 6 , 6) : 4.10 (2H, d, J=6Hz) , 7.04 UH, t, 



WO 96/13485 



PCT/JP95/02192 



- 51 - 



J=8Hz,, 7.22 (1H, t, J=8Hz), 7.40 (1H, d, J=8H 2 ), 
7.68 (1H, d, J=8Hz), 8.32 (1H, t, J=6Hz) 

Prpnar ririnri ">? 

CD A mixture of p-toluidine (10 g, and diethyl 2-methyl-3- 
oxosu ccinate (18.9 g) in dichloromethane (5Q ^ ^ 
for 2 days. The reaction mixture was poured into 0.5N 
hydrochloric acid (200 ml) and extracted with 
dichloromethane. The organic iayer was washed with water, 
0.5N sodium hydroxide solution and brine, dried ove>- 
magnesium sulfate, and concentrated. The obtained residue 
was added to heated diphenyl (80 g) an d the mixture was 
refWd for 15 minutes. The reaction mixture was allowed to 
IIT * t i a, " bleat te ^™ e, and the resulting precipitates 
were co lected by filtration to give ethyl 1, 4-dihydro-3, 6- 
dimethyl-4-oxoquinoline-2-carboxylate (16.3 g) . 
mp : 190. 1-192. 7°c 

NMR (CDClo, 5) • l 47 f1K T . „ 

3' ' i-«' (3h, J=7Hz), 2.15 (3H, s) , 

2-47 (3H, s), 4.51 ( 2H/ q, J=7Hz) , 7.30 (1H, d/ 
J=8Hz,, 7.45 (1 H , dd, j- 2 , 8Hz, , 8.13 (1H, s-like), 
9.20 (1H, br s) 

(2) To a mixture of ethyl i, 4-dihydro-3, 6-dimethyl-4- 
oxoquinoline-2-carboxyiate (4.0 g) and phosphoryl chloride 
(10 g) was added N,N-dimethylaniline (3.95 g , at ambient 
temperate and the mixture was stirred for 1 hour The 
solvent was removed in vacuo, and the residue was ooured into 
ice-water and extracted with ethyl acetate. The organic 
layer was washed with water, saturated sodium bicarbonate 
solution and brine, dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by flash 
chromatography (n-hexane-dichloromethane) to give ethyl 4- 

chloro-3,6-dimethylquinoline-2-carboxylate (3.17 g) as an 
oil . 

NMR (CDCI3, 6) : 1.49 (3H, t, J=7Hz) , 2.61 (3H , «, , 
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2.68 (3H, s), 4.55 (2H, q, J=7Hz), 7.59 (1H, d, 
J=8Hz), 8.00 (1H, s-like), 8.06 (1H, dd, J=2, 8Hz) 

(3) A mixture of ethyl 4-chloro-3, 6-dimethyiquinoline-2- 

5 carboxylate (3.0 g) , triethylamine (2.4 ml) and 10% palladium 
on carbon (300 mg) in ethyl acetate (30 ml) was stirred for 4 
hour at ambient temperature under hydrogen atmosphere- After 
filtration the filtrate was concentrated in vacuo and diluted 
with dichloromethane . The mixture was washed with saturated 
10 sodium bicarbonate solution and water, dried over magnesium 
sulfate and concentrated in vacuo. The residue was purified 
by flash chromatography (dichloromethane-ethyl acetate) to 
give ethyl 3, 6-dimethylquinoline-2-carboxylate. 

NMR (CDC1 3/ 5) : 1.47 (3H, t, J=7Hz) , 2.55 (3H, s), 
15 2.66 (3H, s), 4.53 (2H, q, J=7Hz) , 7.49-7.55 (2H, 

m), 7.92 (1H, s), 8.06 (1H, d, J=8Hz) 

(4) To a solution of ethyl 3, 6-dimethylquinoline-2- 
carboxylate (1.0 g) in tetrachloromethane (10 ml) were added 

20 N-bromosuccimide (815 mg) and 2, 2 1 -azobis (2, 4-dimethyl-4- 

methoxyvaleronitrile) at ambient temperature under nitrogen 
atmosphere, and the mixture was heated at 90°C for 1 hour. 
The reaction mixture was poured into 5% sodium thiosulfate 
solution and extracted with dichloromethane. The organic 

25 layer was washed with water, dried over magnesium sulfate, 

and concentrated in vacuo. The residue was purified by flash 
chromatography (n-hexane - ethyl acetate) to give ethyl 6- 
bromomethyl-3-methylquinoline-2-carboxylate (802 mg) as a 
solid. 

30 NMR (CDC1 3 , 6) : 1.49 (3H, t, J=7.5Hz) / 2.66 (3H, s), 

4.54 (2H, q, J=7.5Hz) / 4.65 (3H, s) , 7.71 (1H, d, 
J=8Hz) 7 7.77 (1H, d, J=2Hz) , 8.00 (1H, s-like), 
8.16 (1H, d, J=8Hz) 

35 (5) To a solution of ethyl 6-bromomethyl-3-methylquinoline- 
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2-carboxvlate (700 mg, in diethyl formamide (7 ml) was added 
sodium acetate (373 mg, at ambient temperature, and the 
mixture was stirred for 24 hours at the same temperature 
The reaction mixture was poured into water and extracted with 
ethya acetate. The. organic layer was washed w<th water 
sodium bicarbonate solution and brine, dried over magnesium 
sulfas and concentrated in vacuo. The residue was purified 
by preparative thin-layer chromatography (n-hexane: ethyl 
acetate = 1:2, V/v, to give ethyl 6-acetoxymethyi -3- 
methylquincline-2-carboxylate (4 52 mg, as an oil 

*MR CCDC1 3 , 6, : 1. 48 (3H/ t , a=7 . 5Hz) , ^ ^ ^ 
2-67 (3H, s), 4.53 (2H, q, J=7.5Hz,, 5.29 (2H, s) , 
7-66 (1H, dd, J=2, 8Hz), 7.75 (1H, s-like), 8.01 
(1H, s-like), 8.18 (1H, d, J=8Hz) 

(6) A mixture of ethyl 6-acetoxymethyi-3-meth y i qu i n olin e -2- 
carboxylate (420 mg, and potassium carbonate in methanol was 
st irr ed for 30 minutes under ice-cooling. After filtration 
the filtrate was concentrated and partitioned between ethyl 
acetate and water. The organic layer was washed with water, 
dried over magnesium sulfate and concentrated to give methyl 

6-hydroxymethyl-3-methyl q uinoline-2-carboxylate (20 mg) 
np : 84.3°c 

NMR (CDC1 3 , 5, : 2.70 (3H, s, , 4.05 (3H, s), 4.90 (2H, 
S), 7.68 (1H, dd, J=2, 8Hz,, 7.76 (1H, s-like), 
8.01 (1H, s-like,, 8.17 (1H, d, J=8Hz) 

(7) To a mixture of methyl 6-hydroxymethyl-3- 
methylouinoline-2-carboxylate (193 mg) , triethylamine (422 
mg) dimethyl sulfoxide (2 ml, and dichloromethane (2 ml) was 
added portionwise sulfur trioxide pyridine complex (266 mg) 
m water bath and the mixture was stirred for 2 hours at the 
same temperature. The reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was 
washed with water and brine, dried over magnesium sulfate and 
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evaporated in vacuo. The residue was purified by preparative 
thin-layer chromatography (n-hexane : ethyl acetate = 1:1, V/V) 
to give methyl 6-f ormyl-3-methylquinoline-2-carboxylate (149 
mg) . 

5 mp : 117. 8-120. 7°C 

NMR (CDC1 3 , 5) : 2.71 (3H, s), 4.08 <3H, s), 8.15-8.28 
(2H, m), 8.28-8.35 (2H, m) , 10.20 (1H, s) 

(8) To a mixture of water (0.8 ml) and tert-butyl alcohol (3 
10 ' ml) were added methyl 6-f ormyl-3-methylquinoline-2- 

carboxylate (140 mg) , 2-methyl-2-butene (190 mg) and sodium 
dihydrogenphosphate (105 mg) in water bath. To .the mixture 
was added dropwise sodium chlorite (244 mg) and the mixture 
was stirred for 1 hour at the same temperature. The reaction 
15 mixture was cooled in an ice bath, adjusted to pH 4 with 1M 
hydrochloric acid and extracted with dichlorome thane. The 
organic layer was dried over magnesium sulfate and evaporated 
in vacuo. The residue was purified by preparative thin-layer 
chromatography (dichloromethane : methanol = 10:1, V/V) 
20 followed by crystallization from methanol-isopropyl ether to 
give 2-methoxycarbonyl-3-methylquinoline-6-carboxylic acid 
(121 mg) as crystals, 
mp : 215°C 

NMR (CDC1 3 , 5) : 2.57 (3H, s) , 3.96 <3H, s) , 8.11 (1H, 
25 dd, J=2, 8Hz), 8.21 (1H, dd, J=2, 8Hz), 8.53 (1H, 

d, J=2Hz) / 8.62 (1H, d, J=2Hz) 

Example 1 

To a mixture of 8- [3- (N-glycyl-N-methylamino) -2, 6- 
30 dichlorobenzyloxy] -2-methylquinoline (1.65 g) , (E)-3-(6- 
ethoxycarbonyl-3-pyridyl) acrylic acid (1.04 g) and 
dimethyl formamide (25 ml) were added l-ethyl-3- (3- 
dimethylaminopropyl) carbodiimide hydrochloride (939 mg) and 
1-hydroxybenzotriazole (717 mg) . After being stirred for 4 
35 hours at ambient temperature, the mixture was poured into 
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water and extracted with ethyl acetate. The organic layer 
was separated, washed with water, dried over magnesia 
su fate and evaporated in vacuo. The residue was purified by 
sx-xca gel column chromatography (dichloromethane - methanol? 
to give 8-[2,6-dichloro-3-rN-r(E)-3-f6 ^ w eZtianol) 
, , 4 1 l,E) 3 ( 6 eth °xycarbonylpyridin- 

3-yl)acryloylglyc y ij-N-methylamino]ben 2 yloxy]-2- 
methylquinoline (2.07 g) as an amorphous Dowder _ 

NMR (CDClo, 6) • 1 45 r-P * t-t Cu , - 

3 ' ■ L -" [ ~ r " z > J=7.5Hz) / 2.72 (3H, s) 

3.27 (3H, s) , 3 . 70 (IH, dd, J-l 8/ 4Hz) , 3.94 (IH,' 
dd, J-18, .Hz), 4.49 <2H, q , J=7.5Hz), 5.59-5.70 
(2H, m), 6.66 (IH, d, J=16Hz), 6.80 (IH, t-like) , 

7- 22-7.35 (3K, m) , 7.37-7.53 (3H, »> , 7.60 (1 H , d, 
J=16Hz), 7.88-7.94 (IH, m) , 8.02 (IH, d, J=8Hz>, 

8- 12 (IH, d, J=8Hz), 8.81-8.86 (IH, m) 

Examnlo p 

The following compounds were obtained according to a 
similar manner to that of Example 1. 

(1) 8 -f 3 -tN-[ (EJ-S-fe-Aminopvridin-S-vDacryloylgiycyu.N. 

methylamino]-2,6-dichlorobenz y loxy]-2-methyl g uinoline 
NMR (CDC1 3 , 5) : 2.73 (3K , s, , 3.27 (3H, s) , 3 .65 (1H , 

dd, J-17, 4Hz), 3.94 (IH, dd, J=17, 5H 2 ) , 4.75 <2H, 
s>, 5.64 (2H, s), 5.84 (IH, d, J=10Hz), 6.30 (IH, 
d, J-lSHz), 6.48 (IH, d, J=8.5Hz), 6.62 (IH, b- t 
J=4Hz), 7.23-7.35 (3H) , 7.39-7.52 (4H) , 7.60 (1 H / 
dd, J=8.5, 1.5Hz), 8.02 (IH, d, J=8.5HZ), 8.16 (1 H/ 
d, J=1.5HZ) 

(2) 8- [2, 6-Dichloro-3- [N- [4- (methoxycarbonyl) cinnamoyl- 

glycyl]-N-methylamino]ben 2 yloxy]-2-methylguinoline 
NMR (CDCI3, 6) : 2 .74 (3H, s), 3.27 (3H, S >, 3 .64 (IH, 
dd, J=18, 4Hz), 3.87-4.00 (4H, m) , 5.60-5.70 (2H, 
»>. 6-57 (IH, d, J-16HZ), 6.75 (IH, t-like), 7.24- 
7.63 (11H, m) , 7.99-8.05 (IH, m) 
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(3) 8- [2, 6-Dichloro-3- [N- [4- (ethoxycarbonylmethoxy) - 
cinnamoylglycyl] -N-methylamino]benzyloxy] -2- 
me thy lquino line 

NMR (CDC1 3 , 5) : 1.31 (3K, t, J=7.5Hz), 2.75 (3H, s) , 
5 3.26 (3H, s), 3.65 (IK, dd, J=18, 4Hz), 3.95 (1H, 

dd, J=18, 5Hz), 4.29 (2K, q, J=7.5Hz), 4.64 (2H, 
s), 5.64 (1H, d, J=9Hz), 5.67 (IK, d, J=9Hz) , 6.35 
(1H, a, J=15Hz), 6.57 (1H, br t, J=5Hz) , 6.85-6.93 
(2H, m) , 7.21-7.34 (3K, m) , 7.37-7.58 (6H, m) , 8.03 
10 (1H, a, J=6Hz) 



(4) 8- [3- [N- [3- (4-Acetamidophenyl) propionylglycyl] -N- 

me thy 1 amino] -2, 6-dichlorobenzyloxy] -2 -methyl qui no line 
NMR (CDCI3, 5) : 2.04 (3H, s) , 2.51 (2H, t, J=7.5Hz), 
15 2.68 (3H, 5), 2.88 (2H, t, J=7.5Hz), 3.21 (3H, s) , 

3.44 (1H, dd, J=4, 18Hz), 3.70 (1H, dd/ J=5, 18Hz), 
5.59 (2H, s-like), 6.38 (IK, t-like) , 7.06 (2H, d, 
J=8Hz), 7.13 (1H, d, J=8Hz), 7.21-7.34 (3H, m) , 
7.34-7.4 9 (4H, m) , 8.04 (1H, d, J=8Hz) , 8.15 (1H, 
20 S ) 



its hydrochloride 

NMR (DMSO-d 6 , 6) : 2.01 (3H, s), 2.39 (2H, t, J=7.5Hz) / 
2.70 (2H, t, J=7.5Hz), 2.90 (3H, s) , 3.12 (3H, s) , 
3.41 (1H, dd, J=5, 18Hz), 3.73 (1H, dd, J=5, 18Hz) , 
5.60 (1H, d, J=10Hz), 5.66 (1H, d, J=10Hz) , 7.08 
(2H, d, J=8Hz), 7.44 (2H, d, J=8Hz) , 7.76-7.99 (6H, 
m) , 8.10 (1H, t, J=8Hz), 8.98 (1H, brpeak) 

(5) 8- [2, 6-Dichloro-3- [N-methyl-N- [3- [4- (methylcarbamoyl) - 
phenyl ] propionylglycyl] amino] benzyloxy] -2- 
methylquinoline 

NMR (CDCI3, 5) : 2.51 (2H ( c, J=7.5Hz), 2.71 (3H, s), 

2. 93-3. CI (5H, m), 3.23 (3H, s), 3.46 (1H, dd, J=4, 
18Hz), 3.78 (1H, dd, J=4, 18Hz) , 5.63 (2H, s) , 6.17 
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3 



UH, q-like), 6.36 (1 H/ t-like) , 7.20-7.33 (5H, m) 
7.37-7.50 <3H, m) , 7.66 (2H, d, J=8Hz), 8.03 UH 
d, J=8Hz) ' 

its hydrochloride 

NMR (DMSO-dr, 6) : 2 46 ,'?H h t_-, c « , „ 

6' ^.4b i2H, t, J=7.5Hz), 2.76 (3H, d, 

J=5Hz), 2.82 (3H, t , J=7.5H 2 >, 2.90 (3H, a), 3.13 
OK, s), 3.43 (1H, dd, J=5, 16Hz), 3.73 (1H, dd, 
J-5, 16Hz), 5.60 (1H, d, J-10Hz), 5.66 (1H, d, 
J-10HZ), 7.26 (2H, d, J=8Hz), 7.72 (2H, d, J-8HZ) , 
7.77-8.01 (6H, m), 8.13 (1H, t-like) , 8.38 (1 H/ 
q-like) , 8.94-9.04 (1H, m) 

(6) 8- [2, 6-Dichloro-3- [N-methyl-N- [3- [4- (2- 

pyridylmethylcarbamoyl ) phenyl ] propionylglycyl] ammo] - 
benzyloxyj -2-methylquinoiine 

NMR (CDC1 V 6) : ? 54 (2 u t i-i «, , ^ 

UH ' z > J=7.5Hz), 2.73 (3H, s) , 

3.00 (2H, t, J=7.5Hz), 3.22 (3H, s), 3.47 (1 H/ dd, 
™, 17Hz), 3.79 <1H, dd, J« 5 , 17Hz) , 4.75 (2H, d, . 
J=6Hz), 5.64 (2H, s), 6.38 (1H, t-like), 7.17-7.57 
(UH, m), 7.68 (IK, td, J=8, 2Hz) , 7.79 (2H, d, 
J=8Hz), 8.03 (1H, d , J=8Hz), 8.56 (1 H , d, J=5Hz) 

its dihydrochloride 

NMR {DMSO-d K , 5) : 2 47 I2U t t-7 » ^ 

6' ' Uh, t, J-7.5Hz), 2.83 (2H, t, 

J=7.5Hz), 2.90 (3H, s), 3.13 (3H, s>, 3.43 (1H, dd, 

J=4, 16Hz), 3.73 (1H, dd, J=4, 16Hz) , 4.78 (2H, d, 

J=5Hz), 5.60 (1H, d, j-l0Hz), 5.65 (1H, d, J=10Hz), 

7.32 (2K, d, J=8H 2)/ 7.75-8.00 {10K, m) , 8.15 (1H, 

t, J=5Hz), 8.40 (1H, t , J=8Hz), 8.78 (1H, d, 

J=5Hz), 8.95 (1H, d-like), 9.40 (1 H/ t, J=5Hz) 

(7) 8- [2, 6-Dichloro-3- [N-methyl-N- [N- [4- (methylcarbamoyl) - 

phenyl]gl y c y lgl y cyi)amino]benz y lox y ]-2-methylquinoline 
mp : 280. l°c 
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NMR (DMSO-d 6 , 6) : 2.59 (3K, s) , 2.74 (3H, d, J=5Hz) , 
3.12 (3H, s), 3.40 {IK, dd, J=17, 4Hz} , 3.65 (1H, 

dd, J=17, 5Hz), 3.72 (2H, d, J=6Hz) , 5.46 (1H, d, 

J=9Hz), 5.52 (IK, d, J=9Hz) , 6.44-6.60 (3H, m) , 

5 7.32-7.69 (6H, m) , 7.75 (2H, s) , 7.94-8.10 (2H, m) , 

8.20 (IK, d, J=8Hz) 



its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.97 (3K, s), 3.04 (3H, s) , 3.21 
10 (3H, s), 3.80 (2H, s), 3.93 (1H, d, J=17Hz) , 4.00 

(1H, d, J=17Hz), 5.60 (1H, d, J=9Hz) , 5.65 (1H, d, 
J=9Hz), 6.8 6-6.95 (2H, d, J=9Hz) , 7.45-7.68 (5H, 
m) , 7.70-7.90 (3H, m) , 8.80 (IK, d, J=8Hz) 

15 (8) 8- [2, 6-Dichloro-3- [N-methyl-N- [ [6- ( me thy 1 carbamoyl ) - 

naphthalene-2-carbonyl] glycyl] amino Jbenzyloxy] -2- 
methylquinol ine 

NMR (CDC1 3 , 6) : 2.70 (3K, s) , 3.04 (3H, d, J=4.5Hz), 
3.27 (3H, s), 3.75 (1H, dd, J=17, 4Hz), 4.03 (IK, 
20 dd, J=17, 5Hz), 5.64 (2H, s) , 6.59 (1H, br q, 

J=4.5Hz), 7.26-7.50 (6K, m) , 7.36 (1H, br t, 
J=4.5Hz), 7 .84-7.95 (4H, m) , 8.03 (1H, d, J=8Hz), 
8.31 (2K, br d, J=8Hz) 

25 (9) 8- [2, 6-Dichloro-3-[N-[ (2-methoxycarbonyl-3- 

methylquinoline-6-carbonyl) glycyl] -N- 
methylaminojbenzyioxy] -2-methylquinoline 
NMR (CDCI3, 5) : 2.70 (3H, s), 2.75 (3H, s) , 3.30 (3H, 
s), 3.79 (1H, dd, J=4, 18Kz), 4.01-4.11 (5H, m) , 
30 5.67 (2K, s), 7.25-7.55 (7H, m) , 8.00-8.15 (3H, m) , 

8.24 (IK, d, J=8Hz), S.29 (IK, d, J=2Hz) 



(10) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- 

(methylcarbamoyl) cinnamoyiglycyl] amino Jbenzyloxy) -4 
35 methoxy-2-methylquinoiine 
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NMR (CDC1 3 , 5) : 2.67 (3H, s), 3.00 (3H, d, J=5Hz) , 

3.26 (3H, s), 3.15 (IK, dd, J=i7, 4Hz), 3.92 (1H, 
dd, J=17, 5Hz), 4.02 (3H, s) , 5.59 (1 H/ d, J=10Hz) , 
5.63 ( IK, d, J=10Hz), 6.36 (1H, br d, J=5Hz) , 6.52' 
(IK, d, J=15Hz), 6.65 (1H, s) , 6.76 (1H, br s>, 
7.21-7.31 (2H, m), 7.38 (1H, t, J=8Hz), 7.43-7.61 
(4H, m), 7.75 (2H, d, J=8Hz), 7.83 (1H, d, J=8Hz) 

its hydrochloride 

NMR (CDCI3-CD3CD, 6) : 2.99 (3H, s), 3.00 (3H, br s) , 

3.29 (3H, s), 3.89 (IK, ci, J=17Hz) , 4.10 (1H, d, 

J=17Hz), 4.36 (3H, s), 5.51 (IK, d, J=10Hz), 5.68 
(IK, d, J=10Hz), 6.63 (1H, d, J=15Hz) , 7.35-7.43 

(2H, m), 7.48-7.59 (6H, m) , 7.70-7.81 (4H, m) , 7.95 
15 UH, d, J=6Hz) 

(11) 8-[3-[N-[ (E)-3-(6-Acetylaminopyridin-3- 
yl) acryloylglycyl] -N-methylamino] -2, 6- 

dichlorobenzyioxy]-4-methoxy-2-methylquinoline 
20 NMR (C DC1 3 , 6) : 2.21 (3H, s) , 2.69 (3K, s) , 3.27 (3H, 

s), 3.67 (IK, dd, J=17, 4Hz), 3.94 (1H, dd, J=17, 
5Hz), 4.01 (3H, s), 5.59 (IK, d, J=10Hz), 5.64 (1H, 
d, J=10Hz), 6.48 (1H, d, J=15Hz), 6.65 (1H, s) , 
6.74 (1H, br t, J=5Hz), 7.23 (1H, d, J=8Hz) , 7.30 
(1H, d, J=8Hz), 7.38 (1H, t, J=8Hz) , 7.48 (1H, d, 
J=8Hz), 7.51 (1H, d, J=15Hz), 7.81 (1H, br d, 
J=8Hz), 8.11 (1H, br s), 8.19 (1H, br d, J«8Hz), 
8.32 (1H, br s) 



25 



30 



35 



its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.42 (3K, s), 3.04 (3H, s), 3.28 
(3H, s), 3.90 (1H, d, J=17Hz), 4.26 (1H, d, 
J=17Hz), 4.38 (3H, s) , 5.48 (1H, d, J=10Hz) , 5.68 
(1H, d, J=10Kz), 6.92 (IK, d, J=15Hz), 7.34-7.41 
(2H, n), 7.51-7.59 (2H, m) , 7.62 {1H, d, J=8Hz) , 
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7.74 (1H, t, J=8Hz), 7.96 (IK, d, J=8Hz), 8.09 (1H, 
ci, J=8Hz), 8.52 (1H, br d, J=8Hz) , 8.87 {1H, br s) 



(12) 8-[2, 6-Dichloro-3- [N-methyl-N- [ (E)-3-[6- 
5 (methyl amino) pyridin-3-yl] acryloylglycyl] amino] - 

benzyloxy] -2-methylquinoline 

NMR (CDCI3, 5) : 2.73 (3K, s) , 2.96 (3H, d, J=5Hz) , 

3.27 (3H, s), 3.63 (IK, dd, J=4, 17Hz), 3.94 (1H, 
dd, J=4, 17Hz), 4.83 (IK, q-Iike), 5.59-5.70 (2H, 
10 m), 6.27 (1H, d, J=16Hz) , 6.38 (1H, d, J=8Hz) , 6.53 

(1H, t-like), 7.23-7.34 (3H, m) , 7.36-7.51 (4H ; m) , 
7.60 (1H, dd, J=8, 2Hz), 8.01 (1H, d, J=8Hz) , 8.20 
(1H, d, J=2Hz) 

15 (13) '8- [3- [N- [3- (6-Acetamidopyridin-3-yl)propionylglycyl]-N- 
methylamino] -2, 6-dichlorobenzyloxy] -2-methylquinoline 
NMR (CDCI3, 6) : 2.20 (3H, s) , 2.46 (2H, t, J=7.5Hz), 
2.73 (3H, s), 2.88 (2H, t, J=7.5Hz), 3.23 (3H, s) , 
3.50 (1H,- dd, J=4, 17Hz), 3.84 (1H, dd, J=5, 17Hz) , 
20 5.56-5.69 (2K, m) , 6.96 (1H, t-like), 7.16-7.33 

(3H, m) , 7.33-7.56 (4H, m) , 7.95-8.05 (2H, m) , 8.11 
(1H, d, J=8Hz), 8.6S (1H, s) 

(14) 8- [3- [N- [2- (2-Benzothiazolylamino) acetylglycyl] -N- 
25 methylamino] -2, 6-dichlorobenzyloxy] -2-methylquinoline 

NMR (CDCI3, 6) : 2.64 (3H, s) , 3.21 (3H, s) , 3.91 (2H, 
t, J=5Hz), 4.10 (1H, d, J=16Hz), 4.20 (1H, d, 
J=16Hz), 5.58 (2H, s), 6.85-7.35 (7H, m) , 7.40-7.61 
(5H, m) , 8.05 (1H, d, J=8Hz) 

30 

Example 3 

To a solution of 8- [2, 6-dichloro-3- [N- [ (E) -3- (6- 
ethoxycarbonylpyridin-3-yl) acryloylglycyl ] -N- 
methylamino]benzyloxy] -2-methylquinoline (2.07 g) in ethanol 
35 (20 ml) was added IN sodium hydroxide solution (3.75 ml) at 
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ambient temperature. The mixture was stirred for 3 hours at 
60°C. The reaction mixture was adjusted to pH 4 with IN 
hydrochloric acid and concentrated. The residue was purified 
by flash chromatography (dichlorome thane - methanol) to give 
8- [3- [N- [ (E) -3- ( 6-carboxypyr idin-3-yl ) acryloylglycyl] -N- 

methylamino]-2,6-dichlorobenzyioxy]-2-methylquinoline (1.71 
g) as an amorphous powder. 

NMR (DMSO-d 6 , 6) : 2.58 (3H, S ), 3.13 (3H, s), 3.50 

(IK, dd, J=4, 16Hz), 3.80 (IK, dd, J=4, 16Hz) , 5.46 
(1H, d, J=10Hz), 5.53 (1H, d, J=10Hz), 6.95 (1H, d, 
J=16Hz), 7.30-7.57 (5H, m) , 7.78 (2H, s-like) , 8.02 
(1H, d, J=8Hz), 8.10 (1H, d, J=7.5Hz), 8.20 (1H, d, 
J=8Hz), 8.45 (1H, t-like), 8.85 (1H, s-like) 

Example a 

8-[3-fN-(4-Carboxycinnamoylglycyl)-N-methylamino]-2 / 6- 
dichlorobenzyloxyj-2-methylquinoiine was obtained according 
to a similar manner to that of Example 3. 

mp : 237. 8-240. 9°C 

NMR (DMSO-d 6 , 6) : 2.61 (3H, s), 3.15 (3H, s) , 3.51 

(1H, dd, J=4, 18Hz), 3.81 (IK, dd, J=4, 18Hz), 5.48 
(1H, d, J=10Hz), 5.54 (1H, d, J=10HZ) / 6.90 (1H, d, 
J=16Hz), 7.32-7.60 (5H, m) , 7.64-7.75 (2H, m) , 
7.75-7.85 (2H, m) , 7.96 (2H, d, J=8Hz) , 8.21 (1H, 
d, J=8Hz), 8.35-8.44 (1H, m) 

Example ^ 

To a mixture of 8- [3- [N- [ (E) -3- ( 6-aminopyridin-3- 
yl) acryloylglycyl] -N-methylamino] -2, 6-dichlorobenzyloxy] -2- 
methylquinoline (90.0 mg) , 2-pyrazinecarboxylic acid (24.3 
mg) and dimethyl formamide (0.9 ml) were added l-ethyl-3- (3- 
dimethylaminopropyllcarboaiimide hydrochloride (43.9 mg) and 
1-hydroxybenzotriazole (35.4 mg) . After being stirred for 37 
hours at ambient temperature, the mixture was poured into 
saturated sodium bicaroonate solution and extracted with 
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chloroform. The organic layer was separated, washed with 
water, dried over magnesium sulfate and evaporated in vacuo. 
The residue was purified by preparative thin-layer 
chromatography (chloroform -methanol) to give 8- [2, 6- 
5 dichloro-3- [N-methyl-N- [ (E) -3- r 6- (2-pyrazinecarboxamido) - 
pyridin-3-yl] acryloylglycyl ] amino Jbenzyloxy] -2- 
methylquincline (43.7 mg) as a solid, 
mp : 220-231°C 

NMR (CDC1 3 , 6) : 2.72 (3H, s), 3.28 (3H, s), 3.69 (1H, 
10 cd, J=16.5, 4.5Hz), 3.S6 (1H, dd, J=16.5, 4.5Hz), 

5.64 (2K, s), 6.52 (IK, d, J=16.0Hz), 6.73 (1H, 
br t, J=4.5Hz), 7.22-7.51 (7H, m) , 7.56 (1H, d, 
J=16.0Kz), 7.92 (IK, dd, J=8.5, 1.0Hz), 8.03 (1H, 
d, J=8.5Hz), 8.42 (IK, d, J=8.5Hz), 8.47 (1H, d, 
15 J=1.0Hz), 8.62 (IK, d, J=1.0Hz), 8.83 (1H, d, 

J=1.0Hz), 9.51 (1H, s) 

its trihydrochloride 
mp : 190-193°C 

20 NMR (DMSO-d 6 , 6) : 2.92 (3H, s) , 3.17 (3H, s) , 3.60 

(1H, dd, J-16.5, 4.5Hz), 3.91 (IK, dd, J=16.5, 
4.5Hz), 5.62 (1H, d, J-ll.OHz), 5.68 (1H, d, 
J=11.0Hz), 6.88 (1H, d, J=16.0Hz), 7.43 (1H, d, 
J=16.0Hz), 7.80-8.00 (5H, m) , 8.14 (1H, dd, J=8.5, 

25 1.0Hz), 8.31 (1H, d, J=8.5Hz), 8.37 (1H, t, 

J=4.5Hz), 8.61 (1H, d, J=1.0Hz), 8.86 (1H, m) , 
8.95-9.03 (2K, m) , 9.35 (1H, s) 

Example 6 

30 The following compounds were obtained according to a 

similar manner to that or Example 5. 



35 



(1) 8-[2, 6-Dichloro-3- [N-methyl-N- [ (E)-3-[6-(6- 
methylpyridine-3-carboxamido) pyridin-3-yl) - 
acryloylglycyl ] amino] benzyloxy] -2-methyiquinoline 
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lap : 167-I77°c 

"* '»« 3 , a, : 2 . 65 (3H , s)> , 73 

... 3 s « , 1H , dd , J=1 , 5 , 4 . 5H2) , 3 9s ' 3 ; 2 J 

* ^ll.OHz,. S . 51 (1 „, d , 6 _ »»' 

br L, J-4.5HZ), 7.23-7.33 (4u m 7 ,„ - J 

IP) 7 49 m» " 7 -38-7.46 (2H, 

"V; " l " Hz) ' 7 - 55 ,ih - d ' * i6 -o«*>> 

»-40 (lh, c, J=1.0Hz) 8 71 mu v 

(Iri/ S), 9.04 [1H * 
J=1.0Hz) ' d ' 

its trihydrochlcride 
a»P : 19e-213°C 

NMR (DMS0-d 6/ 5) : 2 .72 (2 H s , -> „ ,, H 4 

s >' -93 (3H, s), 3.17 
<3H, s), 3.o2 (1H, dd, J=16. 5 , 4. 5H z>, 3 .91 (IF 

-".OHz,, 7.,, (1H , d/ Jm 7 ' 

,) e o 8 - 8 . (1 , . Jf B 26 (iHf ^ j=e ; « 

::;:;;:;r- 39 - 8 - 70 — —07 „, 

(2) 6- [2, 6-Dichl 0 ro-3- [N-methvl-N- [ (E) -3- [6- (2 

methylthiopyridina-S-carbox^idOpyridin-S-yU- 

»>' 3-68 I.H, dd, J-s, 18H2), 3.S5 ,1 H , d d, J-S 
•">. 5.65 ,2H, s- llke) , 6 . 5: !1H , d , 

<ih. t -u te) , ,. 13 (1K , dd , ^ 8H21< 7 _; 4 . 

H 2 , 7 5 (1K , dd , a=2 , e 03 (1H; d> 

•35-8 „ (2H , m) , 8 . 58 (1Bi dd _ j=2 _ ^ 
(1H, s) 

its trihydrochloride 
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NMR (DMSO-d 6 , 6) : 2.49 (3H, s) , 2.91 {3H, s) , 

3.16 (3H, s), 3.60 (1H, d, J=18Hz) , 5.57-5.71 (2H, 
m), 6.86 (IK, d, J=16Kz), 7.23 (1H, dd, J«6, 8Hz), 
7.41 (IK, d, J=16Hz), 7.75-B.03 (7H, m) , 8.03-8.15 
5 (1H, m) , 8.22 (1H, d, J=8Hz), 8.29-8.40 (1H, m) , 

8.51-8.65 (2H, m) , 8.98 (1H, brpeak) 

(3) 8- [2, 6-Dichioro-3- [N-methyl-N- ( (E) -3- [6- [ (2- 

pyridyl) acetamido] pyridin-3-yl j acryloylglycyl] amino] - 
10 benzyloxy ] -2-methylquinoline 

NMR (CDC1 3 , 6) : 2.74 (3K, s), 3.26 (3H, s), 3.65 (1H, 
dd, J=4, 18Hz), 3.86-4.00 (3K, m) , 5.68-5.70 (2H, 
m) , 6.44 {1H, m, J=I6Hz) , 6.64 (1H, t-like), 7.20- 
7.35 (6K, m), 7.35-7.55 (4K, m) , 7.70 (1H, td, J=8, 
15 2Hz), 7.80 (1H, dd, J=8, 2Kz), 8.03 (1H, d, J=8Hz), 

8.21 (IK, d, J=8Kz), 8.39 (1H, d, J=2Hz), 8.70 (1H, 
d, J=6Hz) 

its trihydrochloride 
20 NMR (CDCI3, 6) : 2.86 (3H, s) , 3.14 (3H, s), 3.57 (1H, 

dd, J=4, 16Hz), 3.87 (IK, dd, J=4, 16Hz), 4.32 (2H, 
s), 5.55-5.66 (2H, m) , 6.81 (1H, d, J=16Hz), 7.38 
(1H, d, J=16Hz), 7.71-7.95 (10H, m) , 7.95-8.10 (1H, 
m) , 8.31 (1H, t, J=6Hz), 8.40 (1H, t, J=8Hz) , 8.53 
(1H, d, J=2Hz), 8.83 (1H, d, J=6Hz) , 8.90 (1H, 
brpeak) 



25 



(4) 8-[2, 6-Dichloro-3- [N-methyl-N- [ (S) -3- [ 6- [ (3- 

pyridyl) acetamido] pyridin-3-yl ] acryloylglycyl) amino] - 
3° benzyloxy] -2-methylquinoline 

NMR (CDCI3, 6) : 2.73 (3H, s), 3.27 (3K, s) , 3.66 (1H, 
dd, J=4, 18Kz), 3.75 (2K, si, 3.94 (1H, dd, J=4, 
18Hz), 5. 59-5. 70 (2K, m) , 6.46 (1H, d, J=16Hz), 
6.67 (IK, t-like), 7.20-7.36 (4H, m) , 7.36-7.55 
35 (4H, m) , 7.70 (1H, d, J=8Hz), 7.83 (1H, dd, J=2, 
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8Hz), 7.S7-6.06 (2H, m) , 8.19 (1H> d, J=8Hz) , 8.33 
(1H, d, J=2Hz), 8.54-8.62 (2K, m) 

its trihydrcchioride 

NMR (DMSO-d 6 , 5) : 2.88 (3K, s), 3.15 (3H, s), 3.57 

(1H, dd, J=4, 16Hz), 3.89 (I'd, dd, J=4, 16Hz), 4.09 
(2H, s), 5.57-5.70 (2H, m) , 6.81 (1H, d, J=16Hz) , 
7.38 (1H, d, J=16Hz), 7.75-7.95 (8H, a) , 7.95-8.10 
(2H, m), 8.30 (1H, t, J=6Hz), 8.49 (1H, d, J=8Hz) , 
8.53 (1H, d, J=2Hz), 8.83 (1H, d, J=6Hz) , 8.88 (1H, 
s-like), 8.93 (1H, br D eak) 



(5) 8- [2, 6-Dichlorc-3- [N-methyl-N- [ (E)-3-[6-(2- 

pyridinecarboxamido)pyridin-3-yl]acryloylglycyl] amino] - 
15 b enzyloxy]-2-methylquinoline 

NMR (CDC1 3 , 5) : 2.75 (3H, s), 3.27 (3H, s), 3.68 (1H, 
dd, J=5, 18Hz), 3.95 (1H, dd, J=5, 18Hz) , 5.60-5.70 
(2H, m), 6.51 (1H, d, J=16Hz), 7.23-7.30 (3H, m) , 
7.33 (IK, c, J=8Hz), 7.38-7.61 (5H, m), 7.87-7.96 
(2H, m), 8.03 (1H, d, J=8Hz), 8.30 (1H, d, J=8Hz) , 
8.41-8.49 (2H, m) , 8.65 (1H, d, J=5Hz) 

its trihydrochloride 

NMR (DMSO-d 6 , 6) : 2.93 (3H, s) , 3.15 (3H, s), 3.60 

(1H, dd, J=5, 16Hz), 3.92 (1H, dd, J=5, 16Hz), 5.63 
(1H, d, J=10Hz), 5.70 (1H, d, J=10Hz), 6.86 (1H, d, 
J=16Hz), 7.43 (1H, d, J=16Hz), 7.70-8.03 (8H, m) , 
8.09-8.19 (2H, m), 8.24 (1H, d, J=8Hz) , 8.30-8.40 
(2H, m) , 8.58 (1H, d, J=2Hz) , 8.78 (1H, d, J=5Hz) , 
9.03 (1H, br d, J=8Hz) 



(6) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [ 6- (3- 

pyridinecarboxanudo)pyricin-3-yl] acryloylglycyl] - 
amino] benzyloxy] -2-methylquinoiine 
35 NMR (CDC1 3 , 5) : 2. 71 (3H, s), 3.26 (3H, s), 3.68 (1H, 
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dd, J=4, 18Hz), 3.93 (1H, dd, J=4, 18Hz), 
5.56-5.70 (2H, m) , 6.52 (1H, d, J=16Hz), 6.72 (1H, 
t-Uke), 7.21-7.56 (10H, m) , 7.89 (1H, dd, J=2, 
8Hz), 8.00-8.10 (2H, m) , 8.41 (1H, d, J=2Hz) , 8.71 

5 (1H, d, J=6Hz), 8.92 (IK, d, J=2Hz) 

its trihydrochloride 

NMR (CDC1 3 , 5) : 2.92 (3H, s), 3.15 (3H, s), 5.59-5.72 
(2H, m) , 6.86 (1H, d, J=16Hz), 7.43 (1H, d, 
J=16Hz), 7.60-8.01 (6H, m) , 8.10 (1H, dd, J=2, 
8Hz), 8.25 (1H, d, J=8Hz), 8.31-8.49 (2H, n) , 8.53- 
8.65 (2H, m), 8.88 (1H, d, J=6Hz), 8.95-9.04 (1H, 
m), 9.13 (1H, s-like), 9.23 (1H, s-like) 

(7) 8- [2, 6-Dichloro-3- [N- [ (E) -3- [ 6- ( 2-methoxypyridine-3- 

carboxamido)pyridir.-3-yl] acryloylglycyl] -N- 
me thy 1 amino Jbenzyloxy] -2-methylquinoline 

NMR (CDCI3, 6) : 2.71 (3H, s), 3.26 (3H, s) , 3.67 (1H, 
dd, J=4, 16Hz), 3.94 (1H, dd, J=4, 16Hz), 4.23 (3H, 
s), 5.57-5.70 (2K, n) , 6.50 (1H, d, J=16Hz) , 6.74 
(1H, t-like), 7.12 (1H, dd, J=8, 6Hz), 7.20-7.35 
(4H, m), 7.35-7.50 (3H, m) , 7.55 (1H, d, J=16Hz) , 
7.87 (1H, dd, 3=2, 8Hz), 8.03 (1H, d, J=8Hz), 8.35 
(1H, dd, J=6, 2Hz), 8.38-8.48 (2H, m) , 8.57 (1H, 
dd, J=8, 2Hz) 

its trihydrochloride 

NMR (DMSO-d 6 , 5) : 2.95 (3H, s) , 3.16 (3H, s) , 3.60 

(1H, dd, J=4, 16Hz), 5.55-5.72 (2H, m) , 6.60 (1H, 
30 t, J=0Hz), 6.85 (1H, d, J=i6Hz), 7.40 (1H, d, 

J=16Hz), 7.65-8.01 (8H, m) , 8.01-8.12 (1H, m) , 
8. 20-8. 41 (2H, m) , 8.43-8.60 (2H, n) , 8.99 (1H, 
brpeak) 

35 (8) 8- [2, 6-Dichloro-3- [N-.methyl-N- [ (E) -3- [6- (2- 
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methylpyridine-3-carboxamido)pyriciin-3- 

yl]acryioyIgiycyl]amino]benzyloxy]-2-methvlguinoline 
NMR (CDCI3, 6, : 2.71 (IH, S ) , 2.76 (3H, s), 3.25 (3H, 
S), 3.69 (IH, dd, J=4, I8H2), 3.95 (1H, dd, J=5, 
18H2), 5.63 (3H, s) , 6.48 (1H, d, J=16Hz), 6.87' 
(1H, t-like), 7.18-7.37 (4K, », , 7.37-7.57 (4H, m) , 
7.85 (IK, dd, j-2, 8Hz), 7.89 (1 H/ dd, J«2, 8H2) , 
8.04 (l K/ d, J=8Kz), 8.20 (IH, d, J=2Hz) , 8.37 (1 H , 
d, J=8Hz), 8.63 (IK, d, J=6Hz), 8.93 (1 H/ s) 

(9) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- [2- (6-methyl-3- 

pyridyl)aceta m ido)pyridir.-3-yl]acryloylglyc y l)ainino]- 
benzyloxyJ-2-methylquinoiine 

NMR (CDCI3, 6) : 2 ; 5 7 ( 3K, s), 2.73 (3H, S)/ 3.26 (3H, 
s), 3.66 (1H, dd, j=4, I8H2), 3.72 (2H, s) , 3.94 
(1H, dd, J=4, 18Hz), 5.58-5.70 (2H, m) , 6.46 (1H, 
d, J=16Hz), 6.68 (1H, t-Iike) 7.18 (1H, d, J=8Hz), 
7.23-7.62 (8H, m) , 7.81 (IH, dd, J=2, 8Hz) , 7.98- 
8.05 (2H, m), 8.19 (1H, d, J=8Hz) , 8.32 (1H, d, 
J=2Hz), 8.45 (1H, d, J=2Hz) 

its trihydrochloride 

NMR (DMSO-d 6/ 5) : 2.74 (3K, s) , 2.89 (3H, s) , 3.14 
(3H, s), 3.57 (1H, dd, J=4, 16Hz) , 3.88 <1H, dd, 
J=4, 16Hz), 4.04 (2H, S ), 5.56-5.70 (2H, m) , 6.81 
(1H, d, J=16Hz), 7.40 (1H, d, J=16Hz), 7.78-8.13 
(10H, m), 8.32 (IK, t-like) , 8.42 (1H, dd, J=2, 
8Hz), e.53 (1H, d, J=2Hz), 8.75 (IH, d, J=2Hz) , 
8.94 (IH, brpeak) 

(10) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- [2- (2-meth'yl-3- 
pyridyl) acetamido]pyridin-3-yl ] acryloylglycyl ] amino] - 
benzyloxy] -2-meuhylquinoline 

NMR (CDCI3, 6) : 2.58 (3K, s)/ 2.73 (3H, s), 3.26 (3H, 
s), 3.65 (IH, dd, J=4, 18Hz), 3.77 (2H, s), 3.93 
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(1H, dd, J=5, 18Hz), 5.60-5.70 (2H, m) , 6.47 (1H, 
d, J=I6Hz), 6. 68 (i.H, t-like), 7.18 (1H, dd, J=6, 
8Hz), 7.22-7.35 (3K, m) , 7.35-7.59 (5H, in), 7.80- 
7.90 (2H, m), 8.02 (1H, d, J=8Hz), 8.21 (1H, d, 
5 J=8Hz), 8.32 (1H, d, J=2Hz) , 8.50 (1H, d, J=6Hz) 

its trihydrochloride 

NMR (DMSO-d 6/ 5) : 2.74 (3K, s), 2.90 (3H, s), 3.15 
(3H, s), 3.56 (1H, dd, J=5, 16Hz), 4.11 (2H, s) , 
10 5.56-5.69 (2H, m) , 6.31 (1H, d, J=16Hz), 7.38 (1H, 

d, J=16Hz), 7.76-8.10 (10H, m) , 8.31 (1H, t-like), 
8.47 (1H, d, J=8Hz), 8.53 (IK, d, J=2Hz) , 8.71 (1H, 
dd, J=2, 6Hz), 8.95 (1H, br s) 

15 Example 7 

To a mixture of 8- [3- [N- [ (E) -3- (6-carboxypyridin-3-yl) - 
acryloylglycyl J -N-methylamino] -2, 6-dichlorobenzyloxy] -2- 
methylquinoline (100 mg), 2-aminopyrazine (19.7 mg) and N,N- 
dimethylformamide (2 ml) were added l-ethyl-3- (3- 
20 dimethylaminopropyl) carbodiimide hydrochloride (43 mg) and 1- 
hydroxybenzotriazole (35 mg) , and the mixture was stirred for 
36 hours at ambient temperature. The mixture was poured into 
water and extracted with ethyl acetate. The organic layer 
was washed with water, saturated sodium bicarbonate solution 
25 and brine, dried over magnesium sulfate, and concentrated in 
vacuo. The residue was purified by preparative thin-layer 
chromatography (methylene chloride - methanol) to give 8- 
[2, 6-dichloro-3- [N-methyl-N- [ (E) -3- [6- (2-pyrazinylcarbamoyl) - 
pyridin-3-yl] acryloylglycyl] amino] benzyloxy] -2- 
30 methylquinoline (21 mg) as an amorphous powder. 

NMR (CDC1 3 , 5) : 2.71 (3H, s), 3.30 (3H, s) , 3.76 (1H, 
d, J=I6Hz), 4.02 (1H, d, J=16Hz), 5.64 (2H, S) , 
6.71 (1H, d, J=16Kz), 7.22-7.43 (3H, m) , 7.43-7.58 
(3H, m) , 7.64 (1H, d, J=16Hz) , 7.99 (1H, dd, J=2, 
35 8Hz), 8.09 (1H, d, J=8Hz), 8.23 (1H, d, J=8Hz) , 
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8-33-8. ,7 {2H , a)l s.ll (1H , s-iike), 9.25 (1 H/ „ 

its trihydrochloride 
5 (DMS0 " d 6' 5 > ■ 2-85 (3H, s), 3 . i5 (3H , , 3 w 

<1H, dd, J=5, 13Hz), 5.55-5.69 (2H, », , 7. 08 (1 H , 
d, u-16HzJ # 7.55 (in, d, J=16Hz), 7.68-7.93 (8K ' 
»>, 8.21-8.33 (2H, m) , 6.41-8.53 (2H, m) , 8 . 85 ' (1H 
brpeak), 8.94 (ih, s-like) , 9.49 <ih, s-like) 

10 ExamnlA p 

The following compounds were obtained according to a 
similar manner to that of Example 7. 



15 



20 



25 



(D8- [2, 6-Dichloro-3- [N-methvl-N- [ (E) -3- f 6 _ (2 _ 

thiazolyl carbamoyl ) pyridin-3-yl ] acryloyiglycyl] amino] - 
benzyloxy] -2-methylquinoline 
mp : 144-155°C 

NMR (CDC1-, 6) - 1 n-i 

3 ' ] ■ 2 ' 73 (3n ' s >' 3.30 (3H, s), 3.72 (IH, 
dd, J-16.5, 4.5Hz>, 3.97 ( iH , dd, J=16.5, 4.5Hz,, 
5-67 (2H, s), 6.70 (1 H/ d, J=16.0Hz), 6.83 (IH, 
br t, J=4.5Hz), 7.08 (IK, d, J=3.0Hz), 7.23-7.37 
<«. ru), 7.39-7.57 (4H , »> , 7.63 ( IH, d/ J=l 6 . 0 Hz>, 
7.96-8.09 (2H, B ), 8.27 (1 H , d, J=8.5Hz), 8.73 (IH, 
s) 



its trihydrochloride 
dp : 161-l65°c 

NMR (DMSO-d 6 , 6) : 2.93 (3K, s) , 3. 16 (3K, s) , 3.61 
30 UH ' dd ' J = I6 - 5 ' 4 -5Hzi, 3.91 (1 H/ dd, J=16.5, - 

4.5Hz), 5.62 (1 H/ d, J=il.0Hz), 5.68 (IH, d, 
J=H.0Hz,, 7.10 (IK, a, J-2 6.0Hz>, 7.37 (IH, d, 
J«2.5Hz), 7.54 (IH, d, J=16.0Hz), 7.59 (IF, d 
J=2.5Hz), 7.80-7.99 ( 5K , nJ , 8 . 21 (1H# ^ 

8.27 (IH, dd, J=7.5, 1.0HZ), 8.49 (IH, t, J=4.5Hz), 
8.91-9.03 (2H, m) 



35 
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(2) 8- [2, 6-Dichloro-3- [N- [ (E) -3- [6- ( 1-isoquinolyl carbamoyl) - 
pyridin-3-yl] acryloylglycyl] -N-methylamino]benzyloxy] -2- 
methylquinoline 
mp : 127-135'C 

5 NMR (CDC1 3 , 6) : 2.72 (3H, s) , 3.23 (3H, s) , 3.72 (1H, 

dd, J=16.5, 4.5Hz), 3.98 <1H, dd, J=16.5, 4.5Hz), 
5.64 (2H, s), 6.70 (IK, d, J=16.0Hz), 6.87 (1H, 
br t, J=4.5Hz), 7.23-7.47 (6H, m) , 7.51 (1H, d, 
J=8.5Hz), 7.57 (1H, d, J=5.5Hz), 7.60-7.70 (2H, m) , 
10 7.73 (1H, t, J=7.5Hz), 7.86 (1H, d, J=7.5Hz), 8.00 

(1H, dd, J=7.5, 1.0Hz), 8.03 (1H, d, J=8.5Hz), 8.13 
(1H, d, J=7.5Hz), 8.32 (1H, d, J=7.5Hz), 8.43 (1H, 
d, J=5.5HZ), 9.7 5 (In, s) 



15 its trihydrochloride 

mp : 143-145'C 

NMR (DMSO-d 6 , 6) : 2.93 (3H, s), 3.17 (3H, s) , 3.63 
(1H, dd, J=16.5, 4.5Hz), 3.94 (1H, dd, J=16.5, 
4.5Hz), 5.63 (1H, d, J=11.0Hz), 5.70 (1H, d, 
20 J=11.0Hz), 7.13 (1H, d, J=16.0Hz), 7.61 (1H, d, 

J=16.0Hz), 7.78-8.02 (9H, m) , 8.13 (1H, d, 
J=8.5Hz), 8.25-8.37 (3H, m) , 8.41 (1H, d, J=7.0Hz), 
8.53 (1H, t, J=4.5Hz), 8.93-9.07 (2H, m) 

25 (3) 8-[2,6-Dichloro-3-[N-methyl-N-[4-[ (l-oxo-3-pyridyl- 
methyl ) carbamoyl ] cinnamoylglycyl] amino] benzyloxy] -2- 
methylquinoline 
mp : 142-163'C 

NMR (CDC1 3 , 6) : 2.70 (3H, s) , 3.25 (3H, s) , 3.63 (1H, 
30 dd, J=16.5, 4.5Hz), 3.97 (1H, dd, J=16.5, 4.5Hz), 

4.51-4.62 (2H, in), 5.64 (2H, s), 6.56 (1H, d, 
J=16.0Hz) / 7.03 (IK, br t, J=4.5Hz), 7.13-7.37 (6H, 
rr.) , 7.40-7.51 (5H, m) , 7.56 (1H, d, J=16.0Hz), 
7.77-7.90 (3H, m) , 7.99-8.07 (2H, m) , 8.11 (1H, s) 
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(4)8- [2, 6-Dichloro-3- [N- [ (E) -3- [ 6- ( 6-methoxypyridin-3- 
ylcarbamoyl ) pyridin-3-y l ] acryloylglycyl j -N- 

nethylaminojbenzyloxyl-z-mechylquinoiine 
mp : 168-l83°c 

NMR (CDC1 3 , 5) : 2.73 (3K, s) , 3.27 (3H , s) , 3 .70 ( 1H , 
dd, J=16.5, 4.5Hz), 3.96 (3H, s) , 3.98 (IH, dd, 
J-16.5, 4.5Hz), 5.66 (2K, s) , 6.68 (IH, d, 
J-16.0H2), 6.78-6.83 (2H, m) , 7.24-7.37 (3H, m, , 
7-39-7.48 (2H, m) , 7.51 (1 K/ d, J«8.5Hz), 7.64 (IH, 
d, J-16.GHZ), 7.57-8.07 (2H, m) , 8.18 (IH, dd, 
J-8.5, I.'JHz), 8.2c {IK, d, J=8.5Hz), 8.44 (1H, d, 
J-l-OKz), 8.69 (IH, s], 9.82 (IH, s) 

(5) 8- [2, 6-Dichloro-3- [N-methvl-N- [ (E) -3- [ 6- (4-methyloxazol- 
2-ylcarbamoyl ) pyridin-3- y l j acryloylglycyl ] amino] - 
benzyloxy] -2-methylquinoline 
mp : 128-139°C 

NMR (CDCI3, 6) : 2.19 (3H, s) , 2.72 (3H, s), 3.28 <3H, 
S), j.7j ;1H, dd, J=16.5, 5.5Hz), 3.97 (1 H/ dd, 
J=16.5, 5.5Hz), 5.64 (2H, s) , 6.69 (IH, d, 
J-15.0H2), 6.88 (IH, br t, J=5.5Hz), 7.21-7.35 (5H, 
»>, 7.40-7.53 (3K, m) , 7.61 (IH, d, J=15.0Hz), 7.98 
(IH, dd, J=8.5, 1.0Hz), 8.03 (IH, d, J=8.5Hz), 8.25 
(IH, d, J=8.5Hz), 8.68 (IH, d, J=1.0Hz) 



(6) 



8- [2, 6-Dichloro-3- [N-mechyl-N- [ (E) -3- [ 6- ( 2 -methyl -2H- 

pyrazoi-3-ylcaroamoyl)pyriain-3-yl]acryloylgly C yl]- 
amino] benzyloxy J -2-methylquinoline 

NMR (CDCI3, 5) : 2.74 (3H, s), 3.27 (3H, s), 3. 70 (IH, 
dd, J-4, 18KZ), 3.85 (3H, s) , 3.S5 (IH, dd, J=4, 
18Hz), 5.60-5.70 (2K, m) , 6.65 (IH, d, J=16Hz), 
6.75 (IH, t-like), 6.83 (IH, d, J=2Hz) , 7.20-7.36 
(5H, m), 7.36-7.54 (3K, m), 7.62 (IK, d, J=16Hz) , 
7.97 (iH, dd , j =2< QHzji 8 Q3 (1H/ J=8H2)/ 8>24 

(IH, d, J=8Hz), 8.68 (IH, d, J=2Hz) 
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its trihydrochloride 

NMR (DMSO-ci 6 , 6) : 2.92 (3H, S) , 3.15 (3H, s) , 3.80 
(3H, s), 3.91 (1H, dd, J=5, 16Hz), 5.61 (1H, d, 
J=10Kz), 5.68 (1H, c, J=10Hz), 6.61 (1H, d, J=2Hz) , 
5 7.06 tlH, d, J=16Hz), 7.54 (1H, d, J=16Hz) , 

7.59-7.76 (2H, m) , 7.76-8.01 (6H, m) , 8.15 (1H d, 
J=8Hz), 8.24 (1H, dd, J=8, 2Hz) , 8.45 (1H, t-like) , 
8.88 (1H, d, J=2Hz), 8.99 (1H, brpeak) 

10 Example 9 

To a solution of 3- [N- ( 4- (methylcarbamoyl) - 
cinnamoylglycyl ] -N-methyiamino j -2, 6-dichlorobenzyl bromide 
(60 mg) and 4-ethoxy-8-hydrcxy-2-methyiquinoline (24.9 mg) in 
dimethyl formamide (0.6 ml) was added potassium carbonate 
15 (48.5 mg) , and the mixture was stirred for 5 hours at ambient 
temperature. Water was added thereto, and the mixture was 
extracted with dichloromethane . The extract was washed with 
water, dried over magnesium sulfate and concentrated. The 
residue was purified by preparative thin-layer chromatography 
20 (dichlormethane: methanol = 15:1, V/V) to give 8- [2, 6- 

dichloro-3- (N-mechyl-N- [4- (methylcarbamoyl ) cinnamoylglycyl) - 
aminojbenzyloxy j -4-ethoxy-2-methylquinoline (67 mg) as an 
amorphous powder. 

NMR (CDC1 3 , 5) : 1.56 (3H, t, J=7.5Hz), 2.66 (3H, s), 
25 3.00 (3H, d, J=5Hz), 3.26 (3H, s), 3.65 (1H, dd, 

J=17, 4Hz), 3.93 (iH, dd, J-17, 5Hz), 4.22 (2H, q, 
J=7.5Hz), 5.59 (IK, d, J=10Hz) , 5.64 (1H, d, 
J=10Hz), 6.31 (1H, br d, J=5Hz), 6.52 (1H, d, 
J=15Hz), 6.61 (1H, s), 6.73 (1H, br s), 7.21-7.31 
30 (2H, nu , 7.37 (1H, t, J=8Hz) , 7.43-7.61 (4H, m) , 

7.74 (2H, d, J=8Hz), 7.87 (1H, d, J=8Hz) 

its hydrochloride 

NMR (CDCI3-CD3OD, 5) : 1.68 (3H, br t, J=7.5Hz), 2.98 
35 (3H, s), 3.00 (3K, s), 3.29 (3H, s) , 3.88 (IK, d, 
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J=17Kzj, 4.10 ilH, d, J=17Hz), 4.60 (2H, q, 
J=~.5Kz), 5.52 (IK, a, J=10Hz) , 5.69 (1H, d, 
J=i0Hz), 6.63 (IK, d, J=15Hz), 7.29-7.32 (1H, 
overlapped with H 2 0) , 7.41 (1H, d, J=15Hz), 7.50- 
5 7.60 (5K, m), 7.72 (IK, d, J=8Hz), 7.79 (2H, d, 

J=8Hz), 7.98 (1H, d, J=8Hz) 

Examnlp in 

The following compounds were obtained according to a 
10 similar manner tc that of Exaruole 9. 

(1) 8- [2, 6-Dichioro-3- [N-methyl-N- [4- (methylcarbamoyl) - 
cinnamoylglycyl] amino] benzyloxy] -4-isopropoxy-2- 
me thy 1 qu i nc line 

15 NMR (CDCI 3 , c; : i. 48 (6H/ d , J=7Hz)/ 2 ^ ^ ^ 

3. 00 (3H, d, J=5Hz), 3.25 (3H, s), 3.66 (1H, dd, 
J-17, 4Kz), 3.93 (1H, dd, J-17, 5Hz), 4.75-4.85 
UH, m) , 5.59 (1H, d, J=10Hz), 5.62 (1H, d, 
J=10Hz), 6.32 (1H, br d, J=5Hz) , 6.52 (1H, d, 
J-15H2), 6.61 (1H, s), 6.75 (1H, br s) , 7.20-7.38 
(3K, m), 7.42-7.60 (4H, m) , 7.74 (2H, d, J=8Hz) , 
7.83 (IK, d, J=8Hz) 

its hydrochloride 

25 NMR (CDCI3-CD3OD, 6) : 1.60 ( 6H, br d, J=7Hz), 2.98 

(3H, s), 2.99 (3H, s), 3.28 (3H, s) , 3.88 (1H, d, 
J=17Hz), 4.15 (1H, d, J=17Hz), 5.15-5.26 (1H, m) , 
5.50 (IK, d, J=10Hz), 5.67 (1H, d, J=10Hz) , 6.64 
(1H, d, J=15Hz), 7.25 (1H, br s), 7.39 (1H, d, 

30 J=15Kz), 7.49-7.61 k 5H, m) , 7.71 (1H, t, J=8Hz) , 

7.79 (2K, br d, J=8Kz), 7.95 (IK, d, J=8Hz) 

(2) 8-12, 6-Dichloro-3- [N-methyl-N- [4- (methylcarbamoyl) - 

cinnamoylgiycyl ] amine ] benzyloxy] -4- (2-methoxyethoxy) -2- 
35 methylquinoline 
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NMR (CDC1 5 , 6) : 2.66 (3H, s), 3. CO (3H, d, J=5Hz), 
3.24 (3H, s), 3.50 (3H, s) , 3.63 (1H, dd, J=17, 
4Hz) , 3.87-3.98 {3K, n) , 4.29-4.33 (2H, m) , 5.61 
(2H, br s), 6.31 (IK, br d, J=5Hz) , 6.52 (1H, d, 
5 J=15Kz), 6.63 (IK, s), 6.73 (1H, br s) , 7.21-7.61 

(7H, m) , 7.74 (2H, d, J=8Hz) , 7.98 (1H, d, J=8Hz) 

its hydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.99 (3H, s), 3.00 (3H, s), 3.28 

(3H, si, 3.4 9 (3K, s), 3.78 (1H, br d, J=17Hz) , 

3.92-4.00 (2K, m) , 4.13 (1H, br d, J=17Hz) , 4.68- 
4.75 (2H, m) , 5.52 (1H, d, J=10Hz), 5.67 (1H, d, 

J=10Hzj, 6.65 (IK, d, J=15Hz), 7.32-7.60 (7H, ra) , 

7.6S-7.82 (3K, m) , 8.00 (1H, d, J=8Hz) 

(3) 8- [2, 6-Dickioro-3- [N-:aethyl-N- [4- (methylcarbamoyl) - 
cinnamoylglycyl] amino] benzyloxy) -4- (2- 
dimethyiairLinoethoxy) -2-mechylquinoline 

NMR {CDCI3, 6) : 2.41 ( 6H, s) , 2.66 (3H, s) , 2.91 (2H, 
t, J=6Hz), 3.00 (3H, d, J=5Hz), 3.25 <3H, S) , 3.64 
(1H, cd, J-17, 4Hz) 3.92 (1H, dd, J=17, 5Hz) , 4.29 
(2H, t, J=6Hz), 5.59 (1H, d, J=10Hz), 5.64 (1H, d, 
J=10Kz), 6.29 (IK, br d, J=5Hz), 6.52 (1H, d, 
J=15Hzj / 6.63 (1H, s), 6.73 (1H, br t, J=5Hz) , 
7.21-7.29 (3H, m) , 7.33-7.60 (4H, m) , 7.74 (2H, d, 
J=6Hz), 7.83 (1H, d, J=8Hz> 

its dihydrochloride 

NMR (CDC1 2 -CD 3 0D, 6) : 2.87-3.00 (8H, m) , 3.06 (6H, br 
30 S ), 3.19 (3H, s), 3.79-3.99 (4H, m) , 5.02-5.14 (2H, 

m) , 5.i9 (1H, d, J = 10Hz) / 5.69 (1H, d, J=10Hz) , 
6.59 ,1K, d, J=15Hz), 7.38-7.61 (7H, m) , 7.71-7.82 
(3K, :::), 8.42 (1H, d, J=8Hz) 

35 (4) 4-Cyclopenu yioxy-8- [2, 6-dichloro-3- [N-methyl-N- [4- 



10 



15 



20 



25 



WO 96/13485 



PCT/JP95/02192 



- 75 - 

(methyl c arba.-.oyl ) cinnamcyigiycyl] amino Jbenzyloxy] -2- 
me thyl qu i no I i ne 

NMR (CDC1 3 , 5) : 1.62-2.06 (8H, m) , 2.64 (3H, s), 3.00 
(3H, c, J=5Hz), 5.24 (3H, s), 3.66 (1H, dd, J=17, 
5 4Hz), 3.92 (IK, dd, J=17, 5Hz), 4.94-5.00 (1H, m), 

5.59 (iH, d, J=10Hz), 5.62 (1H, d/ J=10Hz), 6.36 ' 
UH, br d, J=5Hz), 6.52 (IK, d, J=15Hz), 6.61 (IH, 
s), 6.76 {IK, br s), 7.20-7.38 (3H, n) , 7.42-7.60 
(4H, n), 7.73 (2H, br d, J=8Kz), 7.80 (1H, d, 
10 J=8Hz) 

its hydrochloride 

NMR (CDC^-CD.OD, 6) : 1.76-2.26 (8H, a) , 2.99 (6H, s) , 
3-28 (3H, s), 3.68 ;1K, d, J=17Hz) , 4.20 (1H, d, 
15 J-17HZ), 5.30-5.38 (IH, m) , 5.51 (IH, d, J=10Hz), 

5.63 (IH, d, J=10Hz), 6.67 (IH, d, J=15Hz), 7.15 
(IH, br si, 7.37 (IK, d, J=15Hz) , 7.45-7.60 (5H, 
m), 7.67-7.79 (3K, mj , 7.89 (IH, d, J=8Hz) 



20 



25 



30 



35 



(5) 8- [2, 6-Dichlcrc-3- [N-methyi-N- [ 4- (methylcarbamoyl) - 

cinnamoylglycyi ] amino] benzyloxy] -4-dimethylamino-2- 
me t hy 1 qui n c 1 i n s 

NMR (CDCI3, 6) : 2.66 (3H, br s), 3.00 (3H, d, J=5Hz) , 
3.09 (6H, br s), 3.25 (3H, s), 3.72 (IH, br dd, 
J=17, 4Hz), 3.99 (IH, br dd, J=17, 5Hz), 5.09 (2H, 
S), 6.48 (IH, br s), 6.57 (IH, br d, J=15Hz) , 6.67 
(IH, s), /. 20-7. 56 (en, m) , 7.68-7.74 (3H, m) 

its dihydrochl oride 

NMR (CDCI3-CD3OD, 6) : 2.71 (3H, s), 2.99 (3H, s), 3.28 
(3H, s), 2.50 (6K, s), 3.87 (IH, d, J=17Hz) , 4.19 
(IH, d, J=17Hz), 5.47 (IH, d, J=10Hz), 5.62 (IH, d, 
J=10Hz), C.63 (IH, d, J=15Hz), 6.72 (IH, br s) , 
7.33 (IK, c, J=15Kz), 7.41-7.61 (6H, m) , 7.77-7.82 
(3H, it. ) 
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(6) 8- [2, 6-Dichioro-3- [N-methyl-N- [ 4- (methylcarbamoyl ) - 
cinnamoylglycyl ] amino j benzyioxy] -4- 
ethoxycarbonylmethylairiir.c-2-methylquinoline 
NMR (CDCI3-CD3OD, 5} : 1.32 (3H, z, J=7.5Hz), 2.54 (3H, 
s) , 2.98 (3H, s), 3.25 (3H, s), 3.73 (1H, d, 
J=i7Hv ; , 3.97 (1H, d, J=17Hz), 4.15 (2H, br s) ( 
4.30 (2K, q, J=7.5Hz), 5.50 (IK, d, J=10Hz) , 5.56 
(1H, d, J=10Kz), 6.21 (1H, s), 6.52 (1H, d, 
J=15Kz), 7.26 (IK, br d, J=7.5Hz) / 7.36-7.52 (6H, 
m) , 7.52-7.7 8 (3H, m) 

its dihydrcchloride 

NMR (CDCI3-CD3OD, 5) : 1.30 (3H, t, J=7.5Hz), 2.66 (3H, 
s), 2.-9 (3H, s), 3.29 (3H, s), 3.91 (2H, br s) , 
4.25 ;2H, q, J=7.5Hz), 4.41 (2K, br s), 5.46 (1H, 
d, J=I0Hz), 5.62 (1H, d, J=10Hz) / 6.24 (1H, s), 
6.58 (1H, d, J=15Hz), 7.38 (1H, d, J=15Hz) , 7.42- 
7.43 .3K, ki), 7.50 (1H, d, J=7.5Hz), 7.58 (1H, d, 
J=7.5Hz), 7.66 (IK, t, J=7.5Hz), 7.78 (2H, d, 
J=7.5Hz), 8.35 (IK, br d, J=7.5Hz) 

(7) 4-Allylami:.j-8-[2, 6-dichloro-3- [N-methyl-N- [4- 

(methyl carbamoyl ) cinnamoylglycyl ] amino] benzyioxy] -2- 
methylquinoiine 

NMR (CDCI3-CD3OD, 5) : 2.54 (3H, s) , 2.98 (3H, s) , 3.25 
(3H, s), 3.79 (IK, d, J=17Hz), 3.94 (1H, d, 
J-17Kz), 4.06 (2H, br d, <J=6Hz), 5.20-5.33 (2H, m) , 
5.48 (i.K, d, J=10Hz), 5.57 (1H, d, J=10Hz) , 5.88- 
6.02 ; iK, m) , 6.2s (IK, s), 6.56 (1H, d, J=15Hz) , 
7.2 9 {IK, d, J=8Hz), 7.39-7.54 (6H, m) , 7.69 (2H, 
d, J=8Hz), 7.88 (1H, br d, J=8Kz) 

its dihydrcchloride 

NMR (CDC1 2 -CD 3 0D, 6) : 2.61 (3K, s) , 2.99 (3H, s) , 3.28 
(3K, s;, 3.91 (2K, br s), 4.22 (2H, br d, J=6Hz) , 
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5.20-5. 31 



f2H, m), 5.44 (1H, d, J-10Hz), 5.61 <1H, 

, ' 5 '"" 5 - 55 ; ' 1H ' m) ' 6.29 (1 H , S ), 6.58 
[ lh ' C ' J=15HZ) ' 7 ---7-47 me, 7.50 (1 H/ d , 

7.78 (2,, d, J=8Hz), 8.42 (IK, br d, J=8Hz> 

(8) 8- [2 , 6-Dichlcro-3- [N-methyl-N- [4- (me thy 1 carbamoyl) - 
cinnamoylcly C yl]amino]ber 1 zyloxy]-4-(2- 

diiHethylaniinoechylaminO-a-methylouincline 
' NMR (CDC1-. . • ? , 

• 2 — s)* 2.57 t3H , s), 2.69 (2H, 

^ t, J-oHz,, 2. 99 {3 K, d, J=5Hz>, 3.21-3.33 (5H, 
^ 3.69 (1H, br dd, J-17, 4Hz,, 3.93 (1H, br dd, 
J=17, OK,;, 5.57 (l H , d, j-iOHz) , 5.61 (1H, d, 
J=10Kz), 5.79 (IK, br s), 6.31 (1H , s), 6.45 (1H, 
^ s), 6.53 (IK, d, J=I5HZ), 6.88 (1H, br s), 7 19 
(1H, or c, J= 8H2 ), 7.25-7.37 (2H, m , , 7.40-7.60 
(5H, ia), 7.73 (2H, br c, J=8Hz) 

its trihydrochioride 

NMR (CDClo-CD-,0D, 6) • o 7s M w , 

3 j ^/ o; • i. lb (3H, br s), 2.99 (9H, br 

5), 3.18-3.27 (3H, overlapped with H 2 0) , 3.57-3 68 
<2H, m), 3.81 (IK, d, J=17Hz) , 3.95 (1 H/ d, 
J=17Hz), ,.10-4.20 (2K, m) , 5.46 (1 H/ d, J-iOHz), 
5-67 (1H, d, j-iohz), 6.59 (1H, d, J=l5Hz) , 7.40- 
7.70 (8H< 7.80 (2H, br d, J=8Hz) , 8.33 (1H, br 

d, J=8K2) 

O) 8 ;f 2 ' 6 -Dichlorc-3- [N - m ethvl-N- [ 4-( I neth y icarban 1 oyl,- 
cinnamoylgl ycy i j amino ] benz yicxy ] - 4 - ( 2- 

methoxyethyl^ino)-2-mechvlcuinolire 

NMR (CDCI3.CD3C. 6) : 2.53 (3K, s), 2.98 (3H, s>, 3.26 

<3H, 5), 3,1 (3H , S J, 3.55 (2K, br c, J=6Hz) , 

3.70-3. 00 m >, 3.97 ;1H , br d, J=17Hz), 5.49 

(1H, d, j. jyH z), 5.56 (iK, d/ J=10H2)/ 6 . 39 (1H/ 

S) , 6.54 (IK, d/ J=i5u~) 7 ,- u , ^ 

' u -o...), 7.22 (iH, br d, J=7.5Hz), 
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7.36-7.53 (6K, m) , 7.64-7.71 {3H, m) 
its dihycrjchloride 

NMR (CDC1 ; -CD 3 0D, 6} : 2.63 (3H, s), 2.99 (3H, s), 3.29 
5 (3H, s), 3.38 (3H, s), 3.78 (4H, s), 3.92 (2H, br 

s), 5.45 (1H, d, J=iOHz>, 5.61 (1H, d, J=10Hz) , 
6.53-6.63 (2H, in), 7.36-7.68 (7H, m) , 7.79 (2K, br 

d, J=7.5Hz), 8.31 (1H, d, J=7.5Hz) 



10 (10) 4-[Bis (2-inethoxyethyl ) amino] -8- [2, 6-dichloro-3- [N- 

methyi-N- ; •:- (methyicarbamoyl ) cinnamoylglycyl] amino] - 
benzyicxy ; - 2-methyiquinoi ine 

NMR (CDClj. 5) : 2.63 (3K, br s) , 3.00 (3H, ci, J=5Hz) , 
3.25 i3H, S), 3.30 (6H, s) , 3.50-3.74 (9H, m) , 3.98 
15 (1H, br dd, J=17, 5Hz), 5.60 (2H, s) , 6.36 (1H, br 

s), 6.57 (IK, d, J=15Hz), 6.88 (1H, s), 7.21 (1H, 
br d, J=8Hz), 7.30-7.60 (6H, m) , 7.73 (2H, br ci, 
J=8Kzj, 7.79 (1H, a, J=8Hz) 

20 its dihydicchloride 

NMR (CDCi 5 -CD 3 OD, 5) : 2.71 (3H, s) , 2.99 (3H, S) , 3.28 
(3H, s), 3.38 (6H, s), 3.24-3.71 (4H, m) , 3.88 (1H, 
d, J=I7Hz), 4.00-4.08 (4K, m) , 4.19 (IK, d, 
J=17Kz), 5.47 (1H, d, J=10Hz), 5.64 (1H, d, 

25 J=17Hz), 6.65 (1H, d, J=15Hz) , 6.97 (1H, br s) , 

7.38 (1H, d, J=15Hz), 7.44 (IK, d, J=8Hz) , 7.49- 
7.51 ;5H, m) , 7. 61 (2H, d, J=8Hz), 7.94 (1H, d, 
J=8Hz; 



30 (11) 8- [2, 6-Dicr.loro-3- {N-mechyl-N- [4- 

(methyi carbamoyl) cinnamoylglycyl ] amino] benzyloxy] -2- 
methyl-4- (piperidino) quinoline 

NMR (CDC1 3 . 5) : 1.64-1. SO (6H, m) , 2.63 (3H, s) , 2.99 
(2H, J=5Hz), 2.10-3.28 (7K, m) , 3.70 (1H, br d, 

35 J=17h_., 3.S6 (IH, br d, J=17Hz), 5.58 (1H, d, 
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J=10Hz,, 5.62 (1H, c, J=10Hz), 6.36 (1H, br d, 
J=5Hz), 6.55 (IK, d, J=15Hz) / 6.72 (IH, s), 7.20 
(1H, d, J=8Hz), 7.28-7.59 (7H, m) , 7.64 (IH, d, 
J=SHz), 7.73 (2K, ore, J=8Kz) 

5 

its dihydrocnloride 

NMR (CDC: 3 -CL- 3 OD, 6) : 1. 81- 1. 96 (6H, m) , 2.78 (3H, br 
s), 2.9:, (3K, s), 3.27 (3H, s), 3.69-3.79 (4H, m) , 
3.87 (iii, br d, J=I7Hz), 4.28 (IK, br d, J=17Hz) , 
10 5 -^ s < — - ^r d, J=I0Kz), 5.61 (IH, br d, J=10Hz) , 

6.6S (IH, br d, J=15Hz), 6.85 (IH, br s) , 7.32 (IH, 
br d, J=i5Hz), 7.39-7.62 (7H, m) , 7.78 (2H, br d, 
J=8Hz) 

15 (12) 8- [2, 6-Dijhi^-o-3-[N-metnyl-N-[4- (methylcarbamoyl) - 
cinnamoyicivcyl]amir.o]benzyloxy]-2-methyl-4- 
(morpholinoj cuinoline 

NMR (CDC1 3/ 6) : 2.67 (3H, br s) , 3.00 (3H, d, J=5Hz) , 
3.15-3.25 (7H, m) , 3. 68 (1H, br dd, J=17, 4Hz), 
3.88-4. 02 (5K, m) , 5.62 (2H, br s) , 6.37 (1H, br 
S), £.53 (1H, br d, J=15Hz), 6.72-6.80 (2H, m) , 
7.20-7.70 (8H, m) , 7.75 (2H, br d, J=8Hz) 



20 



25 



30 



its dihydr och_ oride 

NMR (CDCl 3 -CDiOD, 6) : 2.30-2.90 (3H, overlapped with 
H 2 0) , 2. be (3H, s), 3.28 (3H, s), 3.74-3.82 (4H, 
m), 3.86 (1H, d, J=17Hz) , 3.97-4.03 (4H, m) , 4.12 
(IH, d, J=17Hz), 5.45 (IH, d, J=10Hz), 5.65 (IH, d, 
J=10Kz), 6.65 (IH, d, J=15Hz), 7.07 (IH, br s) , 
7.38 '.IH, d, J=15Hz), 7.46-7.69 (7H, m) , 7.79 (2H, 

br Q , J=0::Z) 



Examnlo 11 

(1) 8-[3-Glycyia.T:i-o-2, 6-dichiorobenzyloxy] -2- 
35 methylquir.ciir...- was obtained from 8- [2, 6-dichloro-3- 
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(phthaiiir.icoacetylainino) benzyloxy] -2-methylquinoline 
according :o a similar manner to that of Preparation 11. 
NMR (CDC1 3 , 5) : 2.73 (3K, s) , 3.52 (2H, s) , 5.62 (2H, 
s], 7.20-7.4 5 (5H, m) , 8.01 (IK, d, J=8.5Hz), 8.51 
5 (IH, d, J=8.5Hz> 



(2) 8- [3- [ (E) -3- ( 6-Aceta!rddopyridin-3-yl) acryloylglycyl- 
amino] -2, 6-dichlorobenzyloxy] -2-methylquinoline was 
obtained according to a similar manner to that of 
10 Example 1. 

mp : 272-232"C 

NMR (DHS0-c 6 , 5) : 2.11 (3H, s) , 2.60 (3H, s), 4.14 
(2H, d, J=5.5H_), 5.47 (2H, s) , 6.76 (1H, d, 
J=16Ki:), -7. 34-7.57 (5K, m) , 7.60 (IH, d, J=9Hz), 
15 7.92 {IH, d, J=S.0Hz), 8.00 (IH, d, J=9.0Hz), 8.11 

(IK, d, J=9.0Hz), 8.20 (IH, d, J=9.0Hz), 8.45-8.60 
(2H, , 9.80 ( IH, s), 10.67 (IK, s) 

ExampIP 17 

20 (1) 8- [2, 6-Dicr:loro-3- (N-ethyl-N-phthalimidoacetylamino) - 

benzyloxy] -2-methylquinolirie was obtained by reacting 8- 
[2, 6-dichloro-3- (phthaiimidoacetylamino)benzyloxy] -2- 
methylquincline with ethyl iodide according to a similar 
manner to cnat of Preparation 10. 
25 NMR (CDCI3, 6) : 1.23 (3K, t, J=6Hz), 2.73 (3H, s) , 

3.39 il.2H, q, J=6Hz), 3.95-4.10 (2.8Hz), 5.70 (IH, 
d, J=i2Hz), 5.75 (IH, d, J=12Hz), 7.24-7.47 (5H) , 
7.53 {IH, d, J-BHz), 7.70-7.76 (2H) , 7.83-7.89 
(2H), 3.02 (IH, d, J=8Hz) 

30 

(2) 8- [2, 6- Dic::j.oro-3- (N-ethyl-N-glycylamino) benzyloxy] -2- 
ip.ethylquir.-_ 1 ine was obtained according to a similar 
manner zc zr.at of Preparation 11. 

NMR (CDCI3. 5) : 1.13 ;1.5H, t, J=6Hz), 1.14 (1.5H, t, 
35 J=5Hz), 2.74 (3H, s), 2.94 (IH, d, J=18Hz) , 3.04 
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15 



25 



(IK, d, J=18Hz), 3.33 (IK, q, J=6Hz), 4.10 (1H, q, 
J-6H2), 5.67 (2H, s), 7.16-7.48 (6H), 8.02 (1H, d, 
J=8Hz) 

(3) 8-[3-[N-[ (E)-3-(6-Acetamiciopyridin-3-ylJacryloylglycylJ- 

N-ethylaK.inc]-2 / 6-dichloroben2yloxyi-2-methylquinoline 
was obtained according to a similar manner to that of 
Example l . 

NMR (CDC1 3 , 5; : 1.18 (3K, t, J=6Hz), 2.23 (3H, 3) , 
2.74 (3H, s), 3.38 (IK, q, J=6Hz) , 3.64 <1H, dd, 
J-16, 41;:), 3.92 (1H, dd, J=18, 4Hz), 4.15 (1 H/ q, 
J=6Kz), 5.67 (2K, s) , 6.47 (1H, d , J=15Hz), 6.71 
(1H, t, j=4H2), 7.23-7.56 (7H), 7.63 (1H, dd, J=8, 
2Hz), S..2 (1H, a, J=bHz), 8.10 (IK, s) , 8.20 (1H, 
d, J=3Kz,, 8.35 (IK, d, J=2Hz) 



its dihydrochioride 

NMR (CDCI3-CD3OD, 5) : 1.20 (3K, t, J=6Kz), 2.42 (3H, 

s), 3.12 (3K, s), 3.67 (1H, q, J=6Hz), 3.86 (1H, d, 
20 J-18HZ), 3.96 (1H, q, J=6Hz) , 4.23 (1H, d, J=18Hz) , 

5.56 ;1K, d, J=10Hz), 5.76 (1H, d, J=10Hz) , 6.86 
(1H, a, J=15Hz), 7.42 (1H, d, J=15Hz) , 7.56-7.70 
(3H), 7.60-8.02 (4H) , 8.53 (1H, d, J=8Hz) , 8.81 
(1H, s), 6.90 (1H, d, J=8Hz) 



(4) 8- [2, 6-Dichiorc-3- [N-ethyl-K- [4- (methylcarbamoyl) - 

cinnamoylglycy- j amino ]benzyloxyl-2-methylquinoline was 
obtained acccrumg to a similar manner to that of 
Example 1 . 

NMR (CDCI3, 6} . 1.17 (3h, c, J=6Hz), 2.72 (3H, s), 

3.02 (3K, a, J=4Hz), 3.57 (1H, q, J=6Hz), 3.64 (1H, 
dd, J=16, 4Hz), 3.90 (IK, dd, J=18, 4Hz), 4.15 (1H, 
q, J=6Hz), 5.67 (2K, S ) , 6.25 (1H, q, J=4Hz), 6.52 
(1H, c, J=I5Hz), 6.71 (1H, t, J=4Hz) , 7.23-7.62 
(9H), 7.75 (2H, d, J=3Kz) , 8.03 (IK, d, J=8Hz) 



WO 96/13485 PCT/JP95/02192 



- 82 - 

its hyaro chloride 

NMR (CDCI3-CD3OD, 6) : 1.21 (3H, t, J=6Hz) / 2.99 (3H, 
s), 3.11 (3K, s), 3.60 (1H, q, J-6H2) , 3.85-4.07 
!3H), 5.60 (1H, d, J=12Hz), 5.75 (1H, d, J=12Hz), 
5 6.64 ;iH, d, J=15Hz), 7.44 <1H, d, J=15Hz), 7.50- 

7.36 (10H), 8.94 (1H, d, J=8Hz) 

Example 13 

To a solution of 8- [3- (N-glycyl-N-methylamino) -2, 6- 
dichlorobenzylcxy] -2-methyiquinoline (404 mg) and 
triethylamine (120 mg) in dichloromethane (8 ml) was added 
bromoacetyl orc;:.ide (220 iu^ } at 5°C. After stirring for 30 
minutes at tne same temper^rure, the mixture was washed with 
water and saturated sodium bicarbonate solution, dried over 
magnesium sulfate, and concentrated. The residue was 
purified by flash chromatography (dichloromethane - methanol) 
to give 8- [3- [N- (bromoace tylglycyl ) -N-methyl amino] -2/6- 
dichlorobenzylcxy] -2-methyiquinoline (327 mg) as an amorphous 
powder . 

NMR (CDCI3, 5) : 2.77 (3H, s), 3.27 (3H, s), 3.55 (1H, 
del, J=I4, 4Hz), 3.83 (1H # dd, J=14, 4Hz), 3.89 (2H, 
s), 5.68 (2H, s), 7.23-7.47 (5H, m) , 7.50 (1H, d, 
J=7.5Kz), 8.06 (1H, d, J=7.5Hz) 

25 ExamolP 14 

A mixture of 8- [ 3- [N- (bromoacetylglycyl ) -N-methylamino] - 
2, 6-dichlorocenz yloxy ] -2-methylquinoline (200 mg) and tri-n- 

butylphosphi^e ,14 0 ^1) in ze trahydrof uran (4 ml) was stirred 
for 2 hours at aaibient temperature. The mixture was 

30 concentrated, anc the residue was purified by flash 
chromatography (dichloromethane - methanol) to give 
8- [3- [N- [2- ( tri-n-butylphosphonio) acetylglycyl ] -N- 
methylamino] -2, G-dichlorobenzyloxy] -2-methylquinoline bromide 
(128 mg) as an amorphous powder. 

35 NMR {DMSO-u.-, 6! : 0.91 (9H, t, J=7.5Hz), 1.31-1.56 



15 
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(12ii/ 2 - 2 °-2.31 (6H, m), 2.61 (3H, s), 3.15 

(3H, s; ; 3.43-3.53 (3H, m) , 3.12 (IK, dd, J=15, 
4Hz), 5.52 (2H, s), 7.37-7.57 (4H, m) , 7.78 (2H, 
S), 3.22 (1H, d, J-7.5K2), 8.74 (IH, t, J=4Hz) 

ExamnlA ] p 

A mixture of 6- [ 3- [N- (bromoacetylglycyl ) -N-methylaaino] - 

2,6. dlchloroben2yloxy] . 2 . mernylquinoiine (8Q ^^.^ 

l,3,4-thiadiazcle~,-thici (2, i::5 }, potassium carbonate (42 

mg) in dimethyl f oroide (2 was stirred for 30 minutes at 

ambient temperature. To the ,ixture was added water, and the 

mixture was extracted with ethyl acetate twice. Combined 

organic layers were washed winh water three times, dried over 

magnesium sulfate and concentrated. The residue was 

pulverized from diethyl ether to give 9- r 3 - [N- 12- (5-amino- 

1, 3, 4-thiadiazoi-2-vlthio) acetylclycyl ] -N-methvl amino] -2, 6- 

dichlorobenzyloxyl-.-^ethyiguinoline (25 mg) as a solid, 
mp : >i2G°c 

NMR (DMSO-c 5 , o; : 2.61 { 3H, s), 3.14 (3H, s), 3.38 

(IK, dd, J=18, 4Hz), 3.68 (IK, dd, J=1 8/ 4Hz), 3.75 
(2H, s), 5.47 (1H, d, J=9Hz), 5.55 (IH, d, J=9Hz), 
7-30 (2H, s), 7.37-7.57 (4H, m) , 7.77 (2H, s) , 8.22 
(IH, c, J-7.5HZ), 8.40 (IH, t, J=4.5Hz) 

Examplo 

The following compounds were obtained according to a 
similar manner to that of Example 15. 

(1) 8-(3-fN-[2- i2-Benzoxazolylthio)acetylglycyl]-N- 

methylamino]-2,G-dichlorobenzyloxy]-2-methylauinoline 
NMR (DMSO-d 6 , 6; : 2.59 (3H, s), 3.15 (3H, s), 3.43 

(IH, cc C-_5, 4Hz), J. 71 (IH, dd, J=i5, 4Hz), 4.20 
(2H, Sll 5.. ,6 (IH, d, J=12Hz), 5.55 (IH, d, 
J-12HZ), 7.30-7.66 (Sll, m ) , 7.77 (2H, s), 8.20 (1 H , 
d, J«7.5Hz), 8.58 (IH, t , J=4Hz) 
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(2) 8- { 3- t i {2-5enzi:r.-nazoiylthio) acetylglycyl ] -N- 

methyiami:.:- ] -2, 6-dicr.iorobenzyloxy] -2-methylquinoline 
mp : >12C-C 

NMR (DMSO-ci 6 , 0) : 2.51 (3K, s), 3.13 (3H, s), 3.42 
5 ;iH, dd, J=15, 4Hz), 3.70 (IH, dd, J=15, 4Hz), 4.07 

(2H, s), 5.46 (1H, d, J=15Hz) , 5.53 (IH, d, 
J=l5Kz>, 7.09-7.16 (3H, m) , 7.33-7.55 (5H, m) , 7.75 
(2H, s), 8.19 (1H, c, J=7.5Hz), 8.58 (1H, t, J=4Hz) 

10 (3) 8- [3- {■>!- 1 1- (2-Benzothiazolylthio) acetylglycyl] -N- 

methyiamir.o] -2, 6-dichlorobenzyloxy] -2-methylquinoline 
mp : 174-I75°C 

NMR (DMSO-d 6 , 6) : 2.60 (3H, s), 3.15 (3H, s) , 3.45 

(IK, ad, J=14, 4Hz), 3.72 (IK, dd, J=14, 4Hz) , 4.22 
15 {2H, z) , 5.47 (1H, d, J=14Hz), 5.54 (1H, d, 

J = l«khz), 7.33-7.56 (6H, m) , 7.76 (2H, s), 7.86 (IH, 
c, J=V.5Hz), 8. 02 (IH, Q, J=7.5Hz), 8.21 (IH, d, 
J=7.bKz), 8.57 UK, t, J=5Kz) 

20 (4) 8- [2, 6-Dichloro-3- [N- [2- ( 6-ethoxybenzothiazol-2-ylthio) - 

acetylglycyl] -N-methylamino]benzyloxy] -2-methylquinoline 
NMR (DMSO-d 6 , 6) : 1.36 (3H, t, J=7.5Hz), 2.59 {3H, S) , 
3.14 i3H, s), 3.44 (1H, dd, J=15, 4Hz), 3.71 (IH, 
do, J=15, 4Hz), 4.06 (2K, q, J=7.5Hz), 4.15 (2H, 
25 s;, ---4 6 (1H, d, J=15Hz), 5.53 (1H, d, J=15Hz) , 

7.05 (IH, dd, J=7.5, 2Kz) , 7.34-7.70 (6H, m) , 7.73 
(2K, s), 8.21 (IK, d, J=7.5Hz), 8.54 (IH, t, J=4Hz) 

(5) 8- [3- (N- [2- (4-Aminophenylthio) acetylglycyl ] -N- 
30 methyl ami r.c] -2, 6-dichlorobenzyloxy] -2-methylquinoline 

NMR (CDCi-;, 5) : 2.7 5 (3K, s), 3.2 6 (3H, s), 3.47 (2H, 
s., :.5i ( IH, uu, j=14, 4Hz), 3.80 (IH, dd, J=14, 
5.62 (2H, s), 6.60 (2H, c, J=7.5Hz) / 7.22- 
7.32 -,5H, m) , 7.35-7.49 (3H, m) , 7.62 (IH, t, 
35 J=4Hz), 8.02 (IK, d, J=7.5Hz) 
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Examnlo 17 

A mixture or 8- [ 3- [N- (2- ( 4-aminophenylthio) - 
acetylglycyI]-N-methylamino]-2, 6-dichlorober.zyloxy] -2- 
methylquinoline ;5C mg) , triethylami.ne (15 mg) and acetic 
anhydride (15 mc; in cichlcroraethane (2 ml) was stirred for 
hours at ambient temperature . The resulting precipitates 
were collectec by filtration to give 6- [3- [N- [2- (4- 
acetamidophenylthic)acetylgiycyl]-N-methylarr.ino]-2 / 6- 
dichlorobenzyio>:y]-2-methylquinoline (30 mg) as a colorless 
crystal. 

mp : 17 9-1 so "c 

NMR (DMSO-d L . 5) : 2.3, (3H, s) , 2.62 (3H, s), 3.16 

OK, 3.35 (1H, , 3.66 (2H, s), 3.69 (1H, m) , 

5.4S d, J=i4Hz), 5.57 (IK, d, J=14Hz), 7.28- 

7.59 (Hi, m), 7.76 (2H, s) , 8.20-8.35 (2H, m) 

ExamnlA ]ft 

To a suspension of 8- [ 3- (N-glycyl-N-methylamino) -2, 6- 
dichlorobenzyloxy: -2-methylquinoline (100 mg) in 
tetrahydrofuran w e re added triethylamine (18.8 mg) and 4- 
methoxycarbonyiph=::yi chloroformate (39.8 mg) at 0°C under 
nitrogen atmospnere, and the mixture was stirred for 1 hour 
at the same temperature. The solvent was removed, and ethyl 
acetate and water were added to the residue. The organic 
layer was dried over magnesium sulfate and concentrated. The 
residue was purified by preparative thin-layer chromatography 
(ethyl acetate :r.-he::ane = 2:1, V/V) to give 8- [2, 6-dichloro- 
3- [N- [ (4-metho:-:\ car-onyiphencx ycarbonyl ) glycyl ] -N- 

methylamino]beniyic,:y]-2-methyiquinoline (30 mg) as an 
amorphous powder . 

NMR <CDC1 3 , 6, : 2.74 (3H, s), 3.26 (3K, s), 3.54 (1H, 
dd, J=4, ]6Hz), 3.61 (1H, dd, J=4, 16Hz), 3.89 (3H, 
s), 5.65 ;2H, s), 5.95 (1H, t-like) 7.19 (2H, d, 
J=8H=), 7.22-7.35 (2K, m) , 7.35-7.52 (4H, m) , 7.97- 
8.08 ;3H. v) 
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Example 19 

To a solution of 8- ; 3- iN-glycyi-N-methyiamino) -2. 6- 
dichlorobenzyioxy] -2-methyiauinoli.ne (80 nig) and 
triethylamine (40 mg) in dimethylf ormamide was added phenyl 
5 2-benzothiazolylcarbamate (56.2 mg) under nitrogen 

atmosphere, and the mixture was stirred for 2 hours at 80°C. 
The reaction mixture was poured into water and extracted with 
ethyl acetate. The organic layer was washed with water and 
brine, dried over magnesium, sulfate and evaporated in vacuo 
10 to give 8- [i- [N- [N' - (2-benzothiazolyl ) ureidoacetyl] -N- 

methylamino; -2, ^-dichlorcoenzyloxy] -2-methyiquinoline (85 mg) 
as a powder . 

NMR {DMS0-ci 6 , 5) : 2.51 (3H, s), 3.17 (3H, s), 3.51 

(1H, dd, J=4, 16Hz), 3.77 (1H, dd, J=4, 16Hz) , 5.48 
15 (IH, a, J=10Hz), 5.56 (1H, d, J=10Hz) , 7.10 (1H, t- 

like}, 7.21 (IK, t, J=8Hz), 7.31-7.66 (7H, m) , 7.80 
UK, i;-like), T.ob (1H, d # J=8Hz), 8.21 (1H, d, 
J=8Hz, 

20 Example 2 0 

To a solution of methyl 2-aminoisonicctinate (500 mg) 
and triethylamine (54 9.6 \xl) in dichloromethane (5 ml) was 
added phenyl chiorof ormate (4 33 |il) at 0°C under nitrogen 
atmosphere. Aruer stirring for 2.5 hours at 0°C, the 
25 reaction mi^cur^ was concentrated. The residue was dissolved 
in dimethyl r orn.aiuide (13 ml;, and 8- [ 3- (N-glycyl-N- 
methylamino) -2, 6-dichlorobenzyloxy] -2-methylquinoline (1.33 

g) and triethylamine (917 ul} were added thereto at ambient 
temperature uncer nitrogen atmosphere. The mixture was 

30 stirred for 91 hours, and chloroform was added thereto. The 
organic solutic:. was washed with water, saturated sodium 
bicarbonate soi-tion and brine and dried over magnesium 
sulfate. The jc-iven: was removed, and the residue was 
crystallizec from ethyl acetate to give 8- [ 2 , 6-dichloro-3- [N- 

35 [N 1 - (4-methoxycarbonylpyr idin-2-yl ) ureidoacetyl ] -N- 



WO 96/13485 



PCT/JP95/02192 



37 - 



nethylamlno]b6:i=yi3xy]-2-methylquinoline (916 mg) . 
mp : 2I7-2:o°C 

NMR (DMSO-c £ , 6) : 2.61 (3H, s) , 3.16 (3H, s) , 3.53 
(1H, da, J=16.5, 5.5Hz), 3.77 (l H/ dd, J=16.5, 
5.5Hz), 3.87 (3H, s) , 5.48 (1H, d, J=10.0Hz), 5.55 
UH, d, J=10.0Hz), 7.33-7.58 (4H, m) , 7.47 (1H, t, 
J=8.-Hz, / 7.78 (IK, d, J-8.5HZ), 7.80 (1H, d, 
J-8.bHz:. 7. 99 (1H, s), 8.11 (1H, m) , 8.21 (1H, d, 
J-8.5Hz;, 8.37 (1H, c, J=6.0Hz), 9.69 (1H, s) 

its dihydrochioride 
mp : 168-175 "Z 

NMR (DMSO-d,. 5) : 2.11 ;3H, s) , 2.92 (3H, s), 3.12 
(3H, s . 66 (1H, cd, J=16.5, 4.5Hz), 3.86 (1H, 

dd, J=U ._.:>, 4.5Hz), 5.57 (IK, d, J=11.5Hz), 5.61 
(1H, d, J=11.5Hz), 6. S3 (1H, d, J=8.5Hz) 7.46 (1H, 
d, J=5.5:iz) / 7.66 (1H, t, J=S.5Hz), 7.73 (1H, d, 
J=8.5Hz;, 7.77 (1H, d, J=8.5Hz), 7.83-8.00 (4H, m) , 
8.57 UK. br s) , 9.01 (1H, br d, J=8.5Hz), 9.48 
{ 1H, or s } 



Example 71 

8- [3- [N- [N : - ; L-Acetamidopyridin-2-yl ) ureidoacetyl] -N- 
methylamino]-2, 6-cicr.lorobenzyloxy] -2-methylquinoline was 
obtained according to a similar manner to that of Example 20. 

mp : 129-134°c 

NMR (CDCI3, 6) : 2.16 (3H, s), 2.71 (3H, s), 3.23 (3H, 
S), 3.72 UH, dd, J=16.5, 4.5Hz), 3.93 (1H, dd, 
J=16.3, , .«Hz) , 5.56 ;UH, d, J=10.0Hz), 5.61 (1H, 
d, J=l j. l..:::) , 6.40 UH, d, J=8.5Hz), 7.22-7.34 (5H, 
m), 7.^0-7.52 (3H, m) , 7.70 (IK, d, J=8.5Hz), 7.90 
(1H, br £; , 8.03 (1H, d, J=8.5Hz), 8.90 (1H, s) 

ExamnlP 7? 

(1) To a stirred sciution of N, N ' -carbonyldi imidazole (7.14 
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g) in I, (250 ml) was added 3-ethoxycarbonylaniline 
(7.28 g) at 0°C and the solution was stirred at ambient 
temperature for 15 hours and then at 40°C for 5 hours. To 
the mixture added 8- [2, 6-dichlcro-3- (N-glycyl-N- 

5 methylamino; oe.-.zyloxy] -2-mechylquinciine (14.84 g) at ambient 
temperature ana the resulting mixture was heated at 100°C for 
4 hours. After cooling, the mixture was concentrated in 
vacuo and the residue was purified by flash chromatography 
(methanol-chicroform) to afford N, N ' -bis [ [N- [2, 4-dichloro-3- 
10 (2-methylquinciin-8-yloxyiriethyi) phenyl] -N-me thy 1 amino] - 
carbonylmetr.yl : urea (17.63 a; . 

NMR (CLi: , o) : 2.~- ,3H x 2, s) , 3.19 (3H x 2, s) , 
3.., ..IK x 2, dc, J=15, 4Hz), 3.72 (1H x 2, dd, 
J=15, 5Hz), 5.45-5.78 (6H, m) , 7.13-7.60 (12H, m) , 
15 8.0G (1H x 2, d, J=9Hz) 

{2) A mixture of N, N ' -bis { [N- [2, 4-dichloro-3- (2- 
methylquinolin- £ -ylcxymethyi ) phenyl ] -N-methylamino] - 
carbonylmetnyl ; _rea (16 g) IN sodium hydroxide solution (40 
20 ml) in diox^.ie ,200 ml) waz stirrec for 4 hours at 80°C. The 
solvent was rer^ved in vacuc, and water was added to the 
residue. The resulting precipitates were collected by 
filtration anc washed with water to give 8- (2, 6-dichloro-3- 
methylaminobenzyioxy ) -2-methyiquinoline (7.20 g) as a solid. 
25 NMR (CDZI3, 5) : 2.73 (3H, s), 2.90 (3H, d, J=6Hz) , 

4.50 UH, q-like), 5.60 (2H, s), 6.61 (1H, d, 
J=oKz:, 7.20-7.32 (3H, m) , 7.33-7.43 (2H, m) , 8.00 
j. , J=8Hz) 

30 (3) 8- [2, 6-^icr..oro-3- (N-me thyl-N-phenoxycarbonylamino) - 

benzyloxy] -2-me tnylquinoline was obtained by reacting 8-(2,6- 
dichloro-3-m-tn_. iaminobenzyioxy) -2-methylquinoline with 
phenyl chlor j: crmate according to a similar manner to that of 
Example 18. 

35 NMR (CLM-.. 6} : 2.71 «3K, s) , 3.30 (3H, s) , 5.64 (1H, 
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15 



d, J-i,::-;, 5.70 {:■[, d, J=10Hz), 7.00-7.06 (2H, 
m), 7.-i-7.50 (9H, i?.), 8.00 (1H, d, J=3Hz) 

(4) To a solution of bis (trichioromethyl) carbonate (232 mg) , 
pyridine (273 ;r.gj m dichloromerhane was added 8-(2,6- 
dichloro-3-metr.ylairanobenzyloxy) -2-methylquinoline (800 mg) 
at 0'C under ni- rcgen atmosphere, and the mixture was stirred 
for 1 hour at ^l.r.t temperature. To the mixture were added 
gxycine ethyl hydrochloric (289 ir.g) and triethyl amine 

(582 mg), and tr.e fixture was stirred for 3 hours at ambient 
temperature. The fixture was poured into water and extracted 
with dichlorometr.cne. The organic layer was washed with 
water and brine, cried over magnesium sulfate and 
concentrated. The residue was purified by flash 
chromatography . cnr^rof orm) tc give 8- [2, 6-dichlorc-3- (N'~ 
ethoxycarbonylm. t:. .. . -N-nethylureido) ber.nyloxy ] -2- 
methylquinoline ,L.-_ mg) as a powder. 

NMR (CDC1 5 , i) : 1.24 (3H, t, J=7.5Hz), 2.73 (3H, s), 

3.22 ;3H, s), 3.85 (1H, brpeaJc) , 4.04 (1H, brpeak) , 
4.16 ;2H, q , J=7.5Hz;, 4.80 (1H, t-like), 5.61 (2H, 
s), 7.21-7.35 !2H, m) , 7.35-7.51 (4H, m) , 8.03 (1H, 
d, J=6Hz; 

Examnl*. 

25 8- [2, 6-Dich ■ o ■ • - 3- [N ' - (etr.cxycarbonylmethyl ) ureido] - 

benzyloxyJ-2-metnyrguinoline was obtained from 8-{2,5- 
dichloro-3-air.inooei-yicxy) -2 -me tnylquinoline and glycine 
ethyl ester hydr - — oride according to a similar manner to 
that of Example 12-;-;) . 
30 NMR <CDC1 3< 5) : 1.06 (3H, t, J=7.5Hz), 2.21 (2H, s), 

3.89-4. 0 5 ;4H, m) , 5.25 (2H, s), 7.13 (IK, dd, J=8, 
2Hz), •....-7.42 (3H, 7.56 ;1H, t-iike), 8.01 

(1H, d, o-,nz), 8.39 d, J=8Hz), 8.50 (1H, s ) 



20 



35 
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The following compounds were obtained according to a 
similar manner cc that of Example 3. 

5 (1) 8-[3-[K-i---(Carboxyme-r.oxy)cinriamoylglycyl]-N- 

methylamir.o ] -2, 6-dichlorobenzyloxy] -2-raethylquinoline 
nip : 286. 5-290. 6 °C 

NMR (DMSO-dg, 6) : 2.60 (3H, s), 3.14 (3H, S), 3.49 

(IK, dd, J=17, 4Ks), 3.79 (IK, dd, J=17, 5H2) , 4.44 
1Q ( 2K, si, 5.47 (1H, d, J=9Hz), 5.54 (IK, d, J=9Hz), 

£.l2 -1H, d, J=i5H_) , 6.67 (2K, d, J=9Hz) , 7.27- 
7.:.. ,7H, in), 7.71 (IK, d, J=9Hz) , 7.7 9 (1H, d, 
, 8.16 (IK, a), 8.20 {1H, d, J=9Hz) 

!5 (2) 8- [3- (13- I !2-Carboxy-3-.T.ethylquinoline-6-carbonylglycyl]- 

N-methyia:uino]-2, 6-dichiorobenzyloxy] -2-methylquinoline 
NMR {DMSO-dg, 6) : 2.57 (3H, s), 2.61 (3H, s) , 3.17 
(3H, s), 3.63 (IH^dd, J=16, 5Hz), 3.92 (1H, dd, 
J=1C, 5Hz), 5.50 (2H, s), 7.33-7.66 (4H, m) , 7.75- 
20 7.0c !2H, m) , 8.^6-8.36 (3H, m) , 3.36-8.55 (2H, m) , 

8.i?C- (1H, t-like) 

(3) 8-[3- [N- I ia ■ — (4-Carboxypyridin-2-yl)ureidoacetyl]-N- 
methylan-.ino] -2, 6-dichlorobenzyloxy] -2-methylquinoline 

25 mp : 201-207°C 

NMR (DMSO-d 5 , 6) : 2.61 (3H, s), 3.16 (3K, s) , 3.54 
.. dd, J=16.5, 5 . 5Hz), 3.78 (IK, dd, J=16.5, 
: ( 5.47 (IK., d, J=lC.0Hz), 5.53 (1H, d, 

J = i.,.Kz), 7.30-7.1.6 (4H, m) , 7.47 (1H, t, J=8.5Hz), 

30 7.77 {IK, d, J=o.bK2), 7.60 (IH, d, J=8.5Hz), 7.90 

(1::. s), 8.21 (IK, d, J=B.5Hz), 8.30 (1H, m) , 8.34 
, ;1H( d , j=6.0Hz), 9.66 (IK, s) 



(4) 8- [3- -Carboxymethyiureido) -2, 6-dichlorobenzyloxy] -2- 
35 methy- --line 
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NMR (DMS,- , , 6) : 2.5, <3H, 5), 3.86 (2H, d, J=6Hz), 
5.42 UH, s), 7.35-7.55 (6H, in), 8.20 {IK, d, 
J=8H-), S.26 (1H, d, J=8Hz), 8.50 (1H, s) 

(5) 8- [3- (N'-Carccxymethyl-N-ir.ethyiureido) -2, 6- 
dichlorober:zyioxy]-2-methylquinoline 

NMR (DMSO-c .. 6 ) : 2.61 (3 H, s), 3.1C (3H, s) , 3.61 
(2H, u.. ..=6Hz], 5.,, ;2H, S ), 6.46 (IK, brpeak) , 
7.3o-7.::- (5K, m) , i.Cl (IK, d, J=8Hz), 8.21 (1H, 
d, J=8Hz} 

Examnlg 9^ 

The follo'.,:;:c compounds were obtained according to a 
similar manner c C that of Example 7. 

(1) 8-12, 6-Dic:._..ro-3- [N-methyi-N- [4- Un.ethylcarbarr.oyl- 
methoxy) ci-.^oylglycyl] amino jbenzyloxy] -2- 
methylquinoime (from 8- ( 3- [ N - [4- ( carbcxymethoxy) - 
cinnamoylglycyl] rN-methylaminoJ-2, 6-dichlorobenzyloxy] - 
2-methylqu.::oiine and metr.yiamine hydrochloride) 
NMR (CDC1 3 . 6) : 2.74 (3K, s) , 2.90 (3H, d, J=5Hz) , 

3.27 ;3K, s), 3.65 (IK, dd, J=17, 4Hz), 3.94 (1H, 
dd, J=17 5Hz), 4.50 ;'2H, s) , 5.63 (1H, d, J=9Hz) , 
5.66 Vii -:, j, J=9Hz), 6.36 (1H, d, J=15Hz) , 6.55 
(1H, br 6.61 (1H, br t, J=5Hz) , 6.88 (2H, d, 

J=9Hz), 7.22-7.34 (3H, m) , 7.37-7.58 {6H, m) , 8.02 
(1H, d, J=9Hz) 

its hydrochloride 

NMR (DMSO-c,, b) : 2.90 (3K, 3), 3.16 (3H, s), 3.29 
(3H, s., ..-37 (in, c, j=!7Hz) , 4.02 (IK, c, 
J=17Hz .. ,.50 (2K, s... 5.60 (1H, d, J=yHz), 5.70 
(1H, d, J---HZ), 6.46 ;1H, d, J=15Hz), 6.S4-S.97 
(2H/ m; , 7.36-7.67 (7ii, m) , 7.75-7.95 (4H, , 8.88 
(IK, br d, J=7.5Hz) 
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(2) 8-f2 / 6-L,_-oro-3-[N-.; 1 e:hyl-N-;;2Mmethyicarbamoyl}-3- 

methyiquincii n e-6-ccroc n yI]gIycyllamir.o]ben2yloxyJ-2- 
methylcuinoiine (from 6 - .[ 3- [N- [ ( 2-carboxy- 3- 

l »thylquir.oline--6-caroo.nyl)giycyI]-N--methyla a ino]-2,6- 
dlchlcro=en 2 yioxy]-2-n:echylquinoline and rr.ethylamine 

hydrochloride) 

NMR (CDC1,, 5, : 2.74 (3K, s), 2.88 (3H, s), 3.07 ( 3H , 
C :-5Hz), 3.31 ,3H, s), 3.79 (iK, dd J=4# llRz) , 

{iH ' dd ' J=£ < i7 Hz), 5.66 (2H, s), 7.23-7.48 
(cH, 7.51 (IK, d, J=8Kz), 6.03 (IH, d, J=8Hz) , 

8.05-3.11 (2H, m), 3.19 (IH, q-like) , S.28 (IH, 

its dihycrcchloride 

NMR <DMSG-, G , 6, : 2.G1 (3H, s,, 2.85 (3H, d, J=5Hz) , 
2 -" L 3H ' £) ' 3 - i: :3H, sj. 3.70 (IH, dd, J=5, 



iCi "" 2 - 56 ' (1K ' — - J=3. 16Hz), 5.60 (IH, d, 
J=10H=;, 5.66 (IH, a , J=l0Hz), 7.78-7.93 (6H, a), 
8.05-5.18 (2H, m), 8.33 (IH, s-like), 8.45 (IH, s- 
likei, 5.70 (IK, u-iike) , 3.92-9.07 (2H, m) 

(3) 8-[2 / 6-Dic;.loro-3-[N-[K>-[4-(di rc ethylcarban 1 oyl)p y ridin- 
2-yl ] ur e i oc ace t yl 1 -N-me thyiamino j benz y 1 oxy ] - 2 - 
methylqu- ; _iine (from t- f 3- (N- (N • - (4-oarboxypyridin-2- 
yl)ureiGj=:C9ryij- N - m ethyiamino]-2, 6-dichlcrobenzyloxy] - 
2-methylquir.oline and dimethylair.ine hydrochloride) 
nip : 118-123 °C 

NMR {DMSO-d 6 , 6) : 2.60 (3H, s), 2.83 (3H, s)/ 2.97 
(3H. s), 3.16 (3H, s), 3.53 (IH, dd, J=16.5, 
5.5KZ). 3.76 (IH, ad, J=16.5, 5.5Hz), 5.47 (IH, d, 
J=iL. , 5.53 {iH> d/ j=:c.0Hz), 6. Si (IH, d, 

J=5.5;.:.. ; , 7.50-7.5, -4H, irj , 7.4 7 (l H , t, J=8.5Hz) / 
7.7, d, J=8.5hz;, 7.80 (IH, d, J-e.SHz), 8.21 

(IH, ~, j= 8 .5Hz), 3 .2 6 (IH, d, J=5.5Hz), 8.32 (IH, 
m) , 9. 55 ( IH, si 
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its dihyurcchioride 
mp : 16 6-1 73 "C 

NMR (DMSO-c c , 5) : 2.85 (3F, 2 9- n- , , „, 

<3H. 3.13 (3H, ,;, 3.60 ( 1H, dd, J=16.5, 

5.5H,... ,.82 ( iH , cd, j-16.5, 5.5Hz). 5.61 '(2H, s , 
6-Sc a, J=6.0Hz), 7.33 (IH, s, , 7.7S-7.99 ( 6H,' 

»>, UK, d, J=6.0Hz), 6.29 (IH, n) , 9.00 (1 H/ 

br c, J=8.5Hz), 9.87 (I H/ s ) 

«> 8- [ 2/ 6-Dich-:ro-3-[ N .- (phenylcarbanoylmethvi } - 

ureido]ber.z,^,yl-2-methylcuinoiine (fro:, S-n-( N '- 
carboxymev.,.. -aide ) -2, C- ai chlorcber.zyloxv] -2- 
metnylqui:.j....A anc aniline) 

NMR (DMSO-J- c) ■ ? ---j 

o - 2.60 !JH/ s), ,.01 (1H, d , j= 6H2)/ 

5-44 ;2K, s), 7.05 CH, t, j-BHz) , 7.27-7.55 ( 9H , 
™>, 7.62 (2H, d, J=0Hz), 8.21 (IH, d, J-9Hz,, 8.28 
(1H, c, J=8Hz), 8.58 (IH, s) 

(5) 8- [2, 6-Dichlcro-3- t N ' - (phenylcarbaaoylmethvi > 

»ethylureiao..,,z yloxyJ . 2 . :nfcCfcylquinol . ne ^ 8 _ p _ 
(N» -carboxv m= -nyl-N-methylureido) -2, 6- 
dichlorobenzv:o:-:y]-2-.methyicuinoline and ar^-) 
*MR <CDC1 3 , 6) : 2.50 (3H, s>, 3.27 (3H , s), 5^9 (2H, 
S), 6.06 (I H/ t-like), 6.83-6.98 (3H, «) , 7.10 (IH, 
d, J-BHzi. 7.20-7.30 ( 3H, m) , 7.38-7.55 (4H, m) , 
7.91 (IH, d, J=8HZ), 3.46 (IK, s) 

(6) 8-(3-[N»-(5^- . icarbamoyliac-uiyl) -K-methylurei- -2 6- 
dichlorober.,v,_,, J -2- m ethv^:uinolir.e (from 8-[3-(N'- 
carboxymerhvi-:,- ; ,ethylureico; -2, 6-dichlorobenzylcxy]-2- 
methylquinoiiiu, and benzyic-.ine) 

»* (CDC1 3 , -I : 2.65 (3H, s), 3.20 (3H, s) , 2.70-4.48 
(4H, brp^:,;, 5.41-5.60 (2H, brpeak) , 5.65 (l H/ t- 
like), ,.,5 ;i K/ brpear.) , 6.97-7.13 <4H, , 7.20- 
7.35 (4H, 7.42-7.51 (3H, n , , 8.C5 ( 1 H , d , 
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To a mixture of 8- [2, c-dichloro-3- [N-methyl-N- [ (E) -3- (6- 

methylamincpyridin-3-yl)acryloylglycyl]arair.oJben 2y ioxy]-2- 
methylquinolir.e (100 mg) and triethyiamine (23.3 mg) in 
dichicromethane was added acetyl chloride (15.3 mg) under 
nitrogen in ice water bath and the mixture was stirred for 3 
hours at same temperature . The reaction mixture was poured 
into water an. extracted w_th ethyl acetate. The organic 
layer was was:,u with water, saturated sodium bicarbonate 
solution and trine, dried ever magnesium sulfate and 
evaporated in vacuo. The residue was purified by preparative 
thin-layer chromatography x dichloromethane : me thanol = 20:1, 
15 V/V) to give b- (2, 6-dichlcro-3- [N-methyl-N- [ (E)-3-[6-(N- 

nethylacetamidy)pyridin-3-yl]acryloylglycyl]aminoJbenzyloxyl- 
2-methylqumc. ,_. Je (50 mg) z.,: an amorpnous powder. 

NMR {CDC - , 5): 2.17 , jH/ s) , v. 71 (3K, s) , 3.29 (3H, 

s;, 1.41 (3H, s), 3.70 (1H ( dd, J=4, 16Hz), 3.95 

(IE, dd, J=4, 16Hz), 5.60-5.69 (2H, n) , 6.52 (1H, 

d, J=16Hz), 6.72 !1H, t-like), 7.22-7.52 (7H, m) , 

7.5C ,1H, d, J=16hz), 7.83 (1H, dd, J=2, 8Hz) , 8.03 

(1H, d, J=8Hz), 8.54 (1H, d, J=2Hz) 



20 



25 



its dihyc. tcr.loride 
NMR (DHS0-u 5 , 5) 2..0 (3H, s;, 2.88 .;3H, s), 3.13 
(3H, i:), 3.31 (3H, s), 3.89 (1H, dd, J=4, 16Hz) , 
5.56-3.70 (2H, m) , 6.87 (IK, d, J=16Kz), 7.42 {1H, 
d, J=16r:z), 7.61 ;iH, d, J=8Hz), 7.66-7.97 ( 6H, m) , 
30 8 -^ 3 I in, d, J=8Hr.i, 8.35 (iH, t-like), 8.61 (1H, 

d, J=2Hz) , 8.91 (IK, brpeak) 



35 



Examr.1 p 77 

(1) A solution :r 6-hydroxy - _ -methyicuinoline (737 mg) in 
dimethylformamice was dropwi.se added to a solution of sodium 
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hyd^de 60, in _ u , 1B5 . e) ln d i meC , yif o M i d e under ice . 
bath cooUng, s ,, che mixtur, was « irtt<l for , heBr „ 
sa*e teaperatur.. Te the , a ,,, re „ as added 2 . 6 . dlclaero _°: 

under ic-b«h cooling, and ta# mixture was , or " 

hour at the same temperature. The reaction mixt . Jr „ wa . 
Poured into wac, i:id extrac ^ with e[hyl ^ 
organic layer wa, „ shed Hlch ,„„ and farln ; 

magnesium sulfate ard evaDo---~n ^ 
in • evapo.^.^d ir. vacuo. The residue was 

10 purified by si i ^ - e i - n i„- was 

y -e- ,oluir- chromatography (ethvJ acetate - 

n-hexane) to giv, o-r 2 ^n^-n , " Cetate 

y ■ ' w aicn_o.o-3- (methoxymeth<-x*M - 

benzyloxyl-2-met.nyiquinoline a, an oi > 

NMR (CDC1,, :v; : 2 .75 (3"-' S ) . , P 

SJ, 3.>,j (3h, s), 5.26 (2H, 

15 ,, K - K UH ' = ' J -** 2 -'' 7.23-7.45 

{5ri ' : -- 00 UK, ... J=8Hz, 



20 



(2 ) To a solutic- or R-r-> c • -, 

(methoxymethoxyjbc::— .-io>vi-? »„, 

jr/ "---jiOAyj ^-inet-nylquinclane (1.57 ~) in 

methanol was droo.. . s- added k, w , ■ 

. ..:>- ac^ed cu,... hydrocnloric acid f> 7 m u 

at 0-C, and the mature was stirred for 6 minutes ^ 
solvent was remove... and water was added thereto - e 

mixture was neutra:i- e d th c-..^ Q/ , 

.--V.U ^^tn Su.crateo scaium bi---— k- nate 

solution, and the . , suiting D .,..^ irsr -. 

-t-ng L.,„ P itat es were collected by 
nitration to give fi-n-i^v-i o u _, 

y te ~ vz: ' b dlcr ^-' r o-3-hydroxybenzylox-)-2- 
25 methylguinoline (75, ffig , as a solid 

NMR (DMSO-d~ ■ v . ) • ? t, , r , 

nou a 0 , . 2.73 (3n, s), 5.44 (2H, s), 7.10 

(IK, d, J« 5H z), 7.34 ,1H, d, J=8Hz), 7.53-7.76 (4H, 
m), 8.46-C.54 (1H, brpeak) 



30 



35 



(3) 8- [2 , 6-Dic'^ ~ <~< - <- i - 

' w " - ; -phtn^j... :.:icoetncxv) ben? -1-2- 

■nethylquinoline .,a = .._ :eined fcy . vacting Zi.e-vZ^*- 
nydroxybenzyloxy; -l-^cnylquiicU,. with Z-Dhth.U*.-^^! 
bromide according c _ a siltilar n ^ ner to ' „ 
27-(4). atltt 

NMR (CBCI3, 5; : 2.70 ok, s) , 4 . 16 ;2H , t; J=5H;); 
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4.2= (2H, t, J-5riz) , 5.55 (2H, s), 6.95 <1H, d, 
J=S~z) , 7.20 (IK, dd, J=2, 8Hz), 7.23-7.31 (2H, m) , 
7.31-7.43 (2H, m) , 7.67-7.76 (2H, m) , 7.79-7.91 
(2K, m) , 7.99 (iH, c, J=8Hz) 

(4) 8- [3- (2-Ar.'.inoethoxy) -2, 6-dichlcrobenzylo::y] -2- 
methylquinolii.c was obtained according to a similar manner to 
that of Preparation 11. 

NMR (CDCi 5 , 5} : 2.72 (3K, s), 3.17 (2H, t, J=5Hz) , 
4.06 (2H, t, J=5Ht), 5.60 (2H, s), 5. SO (1H, d, 
J=8H-;, 7.20-7. 3C (3H, m) , 7.30-7.4C (2K, m) , 8.03 
(IK, d, J=8Hz) 

(5) To a solution of 8- [ 3- ■; 2-aminoethoxy) -2, 6- 
15 dichlorobenzy: ,...:y; -2-metny_ juinoline (II mg! in 

dichloromethan,, were added pyridine ;3.46 g) and acetic 
anhydride (4.47 mg) , and the mixture was stirred for 30 
minutes. The mixture was concentrated, and the residue was 
purified by preparative thin-layer chromatography 
20 (dichloromethane: methanol = 10:1, V/V) to give 8- [3- (2- 

acetamidoethoxy; -2, 6-dichlorobenzyloxy] -2-methylcuinoline (6 
mg) as an amorphous powder. 

NMR (CDC1., 6) : 1.97 (3H, s) , 2.71 (3H, s), 3.61 (2H, 
q, J"--5!iz), 4.10 (2H, t, J=5Hz), 5.56 (2H, s), 6.83 
(1H, d, J=8Kz), 6.99 (1H, t-like) , 7.20-7.28 (2H, 
m), 7.31 (IK, d, J=8Hz), 7.41 (2.2H, d-iike) , 8.04 
(IH, u, J=8Kz) 

(6) 8- [2, 6-Dic:.ioro-2- [2- [-:- (methylcarbamoyl ) cir.namamido] - 
30 ethoxy]benzylo:. ■ -2-methyicuinoline was obtained from 8-[3- 
(2-aminoethoxy ; 6-dichiortoenzyloxy j -2-methyiquinoline and 
4- (methylcarba-i.cy^ ) cinnamic acid according to a similar 
manner to that :: Example 1. 

NMR (CDC1 2 , 5) : 2.42 J3H, S), 2.78 (3K, d, J=5Hz) , 
35 3 - 75 1 - - < q» J=5Hz,, 4.14 (2H, t, J=5Hz), 5.49 (2H, 



25 
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3-68 (]•;, d, j=i7h 2 j # 4.03 
4.30 121- ; . 5.00 (IK, d/ J=17Hz), 5.65 



»)/ o.CC (IK, d, J=3Hz), 6.72 (1 H/ d, J=16Hz), 6 
UH/ C ' J=8H2) ' 7 - 2i " 7 .29 (IK, m), 7.55-7.51 (4H 

m) ' 7 " 5 (1H ' d ' >:6Hz >' <2H, d, J=8Hz) , 7.' 

(1H, ^- ■ ike) , 8.0C- 3 .07 (2K, m) 

(1) 8 -f2,6-Dichioro-3-[N-er h oxycarbor.vlmechyi-M-- 

(Phthaliaidoacet ,i) an..i R o]ber;zyloxyj-2-methylguinoi < ne was 
obtained by reac-, g 8- [2 , 6-d,chloro-5- (ohthali- , cety i- 
a»ino,benzyloxy] - 2-*ethyl q uinci ine with ethvl br^o-cetate 
according to a £ :: ir :;;anner :o thac c; ^ ^ 

mp : 211-2. _c 

NMR (CDC1,, c, • l 2B r - - -,- . 

3' ^.Zz i-'H, t, u=/.ohz), 2.75 (3H/ s)/ 

d, J=i7Hz} , 4.13- 
-H. d, 

J-lOHz), 5.70 (1 H , d, J-lOHz), 7.23-7.22 ( 2H) , 
7.36-7. ,i (3K), 7.6S-7.75 (2H) , 7.81-7.91 (3 H ), 
8.01 (1H, c, J=8Hz) 

(2) To the solute, of 8-( 2/ 6-dichloro-3-r N -et->v- 
carbonylnethyl-N-(p,thaU m odoacet y i)aminolbenzyicv."-,- 
methylquinoline (517 ag) in dicr.loromethane (5.3 ;-m was 
added 30% solution of aethylami:* in methanol (2 .-.m at 
ambient temperature. After stirring for 24 hours, -~ 
reaction mixture was evaporated in vacuo. The r— was 
purified by flash c^uan chromatography (silica ,ei 50 «i> 
eluting with dich I ethane ::n,-cnanol (2u:l, v/V; and by 

crystallizing froir. ^.nr Q n V i _ .„ 

. y c-yi cu !e r to give 8- [2, 6-c ichloro-3- 

(2' 3 ~dioxopiperazir>- ; -"i ) hon~- 1 - "7 •> ■ •• 

f - j * ; oen^y iu.-:yj -2-mecnylquincii.--.o (187 

nig) as colorless ci-vstsis. 
mp : 211-213": 

^ (CDCI3, 6 ; : 5. 7 , (3H/ s)# 4. 05 . 4 . 21 (3H;> , ^ 

<1H, d, 3- :lKz), 5.62 .;2H, s) , 6.38 (IK, br s), 
7.21-7.51 „;-;;, e . 0l H d J= 
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(3) 8- [2, 6-Di zr.icro-3- (4-ethoxycarbcnylmethyI-2, 5- 
dioxopip=rr:2ir.-l-yl)benzyloxy] -2-nethyi crinoline was 
obtained ;..y reacting 6- [2, 6-cichloro-3- ( 2 , 5- 
dioxopiper azin-l-yl) benzyloxy] -2-methyiquinoline with 

5 ethyl bro.-cacetate according tc a similar manner to that 

of Preparation 10. 

NMR (CDCij, 5) : 1.31 (3H, t, J=7.5Hz), 2.74 (3H, s) , 

4. 11-4. 36 (7H), 4.48 (1H, d, J=17Hz), 5.61 (2H, s), 
7.21-7.22 (3H), 7.36-7.51 (3K), 8.02 (1H, d, J=8Hz) 

10 

(4) 8- [2, 6-D: ;::.ioro-3- (4-carboxyir.ethyi-2, 5-ui oxopiperazin-1- 
yl)benzylw.y] -2-methylquinoline was obtained according 
to a similar manner to that of Example 3. 

NMR (DMSC- _; 5 , 5) : 2.61 (3H, s), 4.00-4.37 (5H, m) , 
15 4.50 i 1H, d, J=16Kz), 5.46 (2H, s), 7.37-7.56 (4H, 

m) , 7.69 (1H, d, J=8Hz), 7.74 (1H, d, J=8Hz) , 8.21 
(1H, i, J=8Hz) 

(5) 8- [2, 6-Di j:.ioro-3-[4- [4- (methylcarbamoyi ) - 
20 pheny 1 cart a.T.oyliue thy 1] -2, 5-dioxopiperazir.-l - 

yl]benzylc::y] -2-rnethylquinoline was obtained from 8- 
[2, 6-dichicro-3- ( 4-carboxymethyl-2, 5-dicxcpiperazin-l- 
yl) benzyloxy 1 -2-methylquinoline and 4-amino-K- 
methylbenz amide according to a similar manner to that of 
25 Example 7 . 

NMR {CDCi . 'JD 3 OD, 5) : 2.62 (3H, s) , 3.8J (3K, s) , 4.07 
(1H, J=16Hz), 4.18 (1H, d, J=16Hzj , 4.27-4.41 

<4H, , 5.50 (2H, s), 7.19-7.30 (4H. n) , 7.37-7.44 
(3H, :..), 7.56 (2H, d, J=8Hz) , 7.70 {2)1, d, J=8Hz) , 
30 8.02 ,;h, c, J=8Hz; 

Preparatinn 

The follov. J compounds were obtained according to a 
similar manner . . tnat of Preparation 12. 
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(1) 8 -Hydroxy-2-:::et:hyl-4-(2 f 2,2-trifluoroetho X v,aui„oline 

mp : 117-iir°c 

NMR CCDC1 3 , : 2.69 (3H , s) , 4 . 56 (2H/ q J=7 5H2) ^ 

6.60 (1H , s) , 7. 17 (1H/ d; J=8Hz) ^ 7>3g ^ ^ 
J=8Hz), 7.60 (1H, d, J=8Hz) 

(2) 8-Hydroxy-«~_ rjpoxy-2-merhylquinoline 
mp : 60-62-c 

NMR (CDCI3, C; : i 13 n -, t T _ 7 ,„ x n 

z ' J-'. 5Hz), 1.C5-2.03 (2H 

2.CE (2H, s)/ 4.12 (2H, t, J=8Hz) , 5.^.1 (1 H 

S> ' \ U UH ' d ' J = 8 -), 7.30 (1H, t, -OH;,, 7 ; 60 
(1H, a, .; = 6Hz) 

Examnl* ?o 

The followi,r s ..expounds were obtained according to a 
similar manner to mat of Example 9. 

(1) 8-I3-[N-[{E)-2-(6-Acetylaminopyridin-3- 

yl) acryloylgi, cvl] -N-methyi amino] -2, 6-dichlcro- 

benzyloxy]-4-c,methylamino-2-methylquinoline 

NMR (CDC1 3/ 5: : 2 .21 (3H, «, , 2.72 (3H, br s), 3.11 

(6H, br 3.26 (3H, s), 3.76 (1 H/ br Jf J=17Hz), 

4.00 (IK, da, .J=17.5K,,, 5.59 (2H, s), -J. 52 (1 H/ br 
d, J-lSKv;,, 6 . 6 7 (1H , s >, 7.21-7.52 (5K, rr.) , 7.70 
(1H, d, J- 3Kz ) , 7.78 (1H, br d, J=8Hz), 0.10 (l H/ 
br d, J=8hz), 8.20 (IK, s), 8.31 (1H, s) 

its trihydro chic ride 

NMR (CDC^-CD^.... 5) : 2. 44 (3H, s), 2.77 (V,, br s) , 
3.27 (3K. .;, 3.51 (6H, s) , 3.85 (IK, d.. J-l7Hz)' 
4.42 (IK, ... J=I7 H2)/ 5:42 <1H, d, J-10KzJ f 5.62 
(1H, d, J=,0Kz), 6.75 (l H/ br s), 6.94 (IK. br d, 
J=15Hz), ;.27 (1H, br d, J=15Hz), 7.43 (:;•:, d, 
J=8Hz), 7.;C-7.S8 (3H, m) , 7.82 (1H, d, J-=3Hz) # 
8.14 (1H, ,r d, J=8Hz), 8.35 (1H, br d, Z^V.z) , 
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8.90 (iK, br s) 



(2) 8-[3-[N-[ iJ.) -3- ( 6-Ace-ylaminopyridin-3-yi ) acryloyl- 

glycyl] - h -:i:e:;hyi amino j -2, 6-dichiorober.zyio.xy] -4-ethoxy- 
5 2-methylquincline 

NMR (CDC1-., 6) : 1.55 (3K, br t, J=7.5H = ), 2.20 (3E, 

s), -.56 (3K, s), 3.25 (3H, s) , 3.GG (1H, dd, J=17, 
4Hz,. 3.93 (IK, dd, J=17, 5Hz) , 4..G-4.29 (2H, m) , 
5.5- (2H, br s) , 6.47 (IH, d, J=15Hz) , 6.61 (1H, 
10 s), '-.75 (IK, br s), 7.19-7.55 (5K, vx) , 1.16-1.89 

(2H, n) , 8.08-8.12 (2H, m) , 8.32 (IK, br s) 

its dihyc: -j chloride 

NMR {CDCi : .-CD 3 OD, 6) : 1.63-1.72 (3K, .t.) , 2.42 (3H, 
15 s), .. J 2 (3H, br 5), 3.28 (3K, s) , J. 85 (IE, d, 

J=l":.-;, 4.29 (IK, d, J=17Hz), 4.56-4.66 (2H, n) , 
5.4S (IK, d, J=10Hz), 5.67 (1H, d, J=10Hz), 6.92 
(IK, or c, J=15Kz), 7.16-7.63 (5K, ■:.) , 7.72 (IH, t, 
J=8Kz; :, 7.98 (IH, d, J=8Hz), 8.10-5.16 (IH, m) , 
20 8.44-B.51 (IH, m) , 8.84-8.92 (IH, ir.) 



(3) 8- [2, 6-D2.c:.ioro-3- [N-n.ethyl-N- [4- (methylcarbamoyl ) - 
cinnamoyi-..:. ycyl ] amino ; oenzyloxy] -2-methyi - 4- (2,2,2- 
trif luorce cnoxy) quinoiine 
25 NMR (CDC1 : ., 5) : 2.69 (3H, s), 3.01 (3K, d, J=5Hz) , 

3.25 ;3K, s), 3.C3 (IH, dd, J=4, lSi£ = ) , 3.92 (IH, 
dd, J = 4, 18Hz), 4.55 (2H, q, J=8Hz), 5.60 (IH, d, 
J=10i:Z), 5.65 (IK, d, J=10Hz), 6.23 ( IH, q-like) , 
6.53 IK, c, J=16Hz), 6.62 (IH, s-li>:e), 6.70 (IH, 
30 t-li:.--;, 7.27-7.35 <2H, m) , 7.39-7. £2 (5H, m) , 7.75 

(2K, ., J=5Hz), '.".85 (IE, d, J=8Hz) 



35 



its hydrochloride 

NMR (DMSO- , t) : 2.79 (3K, d, J=3Hz) , 2.03 (3H, S) , 
3.12 3K, s), 3. CO (IH, dd, J=5, 16K:;, 5.36 (2H, 
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q, J=s:-:-), s.eo a:-;, d/ j=iohz), 5.6, 

J=10Hz;, 5.88 (1 K/ d, J=16Hz), 7.41 { 
J-16Hz;, 7.55-7.67 (2H, m) , 7.73 (IK, 
7. 80-5.. l ,7K, m), c'.38 (IK, t-like) , 
q-like) 

(4) 8-[3-[N-( (E)-3- (6-Acetylaminopyridin-3-yl). 

glycylJ-N-me-LylairdnoJ^^-dichiorobenzylo; 
4- (2, 2, 2-tri r luoroethoxy} euinoline 
»» (CDCI3, c ; : 2.21 (3H, s) , 2.70 (3H, , 
s), 3.C.: an, dd, J=,7 and 4Hz), 3.94 
and 5K, -;.55 (IK, J=7.5Hz), 5.59 
J=9Kz).. „. C 4 (i H/ d, J=9Hz), 6.45 (IH, 
6.61 (IH. s; , 6>71 UH/ br Z) j= 4H2)/ 
J=9Hz), '.30 (IH, d J=8H2), 7.42 (iH, ; 
7.48 (lh. Ja = 8Hz)# 7.52 (IK, d, J=15i 
<1H, dd, J=9 and 1Hz), 7.85 (1H, d, J=i 
(1H, br 8 . 20 (1H/ d/ J=9Hz)f 8>55 , 

J=lHz) 

its dihydrochi oride 

NMR <CDCl 3 -CDOD, 5, : 2.41 <3H, s) , 3. 09 ( 
3.28 (3K, s), 3.92 (IK, d, J=17Hz) , 4.1 
J=17Hz), 5.10 (2H, br q, J=9Hz), 5.49 (. 
J=9Hz), 5. 68 (IH, d, J=9Hz), 6.89 (IH, I 
J=15Hz), .41 (IH, d , J=15Hz), 7.53-7.6. 
7.70-7.6, -., K , iuj, 7.^ (IH, d, J=9Hz), 
d, J=8Hz; .. u.53 (in, L: d, J=8Hz) , 8. 88 

(5) 8-[2 / 6-Dichlcrc-2-[N-;:,ethyl-N-[4-(methylcarba 
cinnamoylglycyl : amino] benzyloxy] -4-propoxy-2- 
me thy lguino 1 a n 

NMR (CDC1 3/ 5) 1.13 (3H, t, J= 7 .5Hz), 1.91 
m), 2.66 br s), 3.00 (3H, d, J=5Kz)„ 

s)/ 3.64 , .;. a d ( j= i7 . 4Hz), 3.93 (IH, c 
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5Hz). 4.13 (2K, br t, J=7.5Hz), 5.60 (1H, d, 
J=10Hz), 5.65 (IH, d, J=10Hz), 6.23 (1H, br d, 
J=5Hz;, 6.53 (1H, d, J=15Hz) / 6.62 !1H, s) , 6.72 
(1H, br s), 7.22-7.32 (2H, m) , 7.37 (i H , br t, 
•J=8H-), 7.47 (IH, d, J=8Hz), 7.51 -2H, d, J=8Hz) , 
7.5 5 .IH, d, J=I3Hz), 7.75 (2H, d, J=8Hz), 7.88 
(IH, _i, J=8Hz) 



15 



2 "i 

s: 



its hydrccnioride 
10 NMR (CDCI-.-CD3CD, 5) : 1.18 (3H, t, J=7.5Hz), 2.00- 

2H, ~), 2.93 (3H, s), 3.00 (2H. s), 3.29 (3H, 
35 (IH, d, J=17HZ), 4.15 (IH, .i, J=17Hz) , 
4.4.- ,2H, br t, .-7.5Hz), 5.51 (1H, J=10Hz), 
5.6c ..H, d, J-l,:;z), 6.65 (1H, d, J -l 5Hz ) , 7.26 
(IK, _i s), 7.3S ;1H, d, J=15Hz), 7..; 3-7. 60 (5H, 
m), 7.GS-7.81 (3K, m) , 7.97 (IH, br c:, J=8Hz) 



(6) 

20 



8- [3- [N- [ [z.) -3- (6-Acerylaminopyridin-3-yi; ncryloyl- 
glycyl]-N-:r.ethylamino] -2, 6-dichlorobenzyic >:y] -4-propoxy- 
2-methylcuirioline 
NMR (CDC1., 5) : 1.15 (3H, t, J=7.5Kz), i. 91-2. 02 

(2H, , 2.21 (3K, s) , 2.68 (3H, sj, 3.28 (3H, s) , 
3.67 .IH, da, J=i7, 4Hz), 3.96 (IH, c.i, J=17, 5Hz) , 
4.13 (2H, br t, J=7.5Hz), 5.61 (IH, c, J=10Hz), 
25 5 - 5 6 ilH, d, J=10Hz), 6.48 (1H, d, J=15Hz), 6.63 

(IH, sj, 6.73 (IK, br s), 7.21-7.40 (3H, m) , 7.45- 
7.56 ;2H, n), 7.73-7.90 (2H, m) , 3.12-3.23 (2H, m) , 
8.34 br s) 

30 its dihycr - j:._oride 

NMR {CDCI3-CD3OD, 6) : 1.18 ( 3H, t, J=7.5:;;), 2.00- 

2.13 ;2H, m), 2.42 (3H, s), 3.00 (3H, br s) , 3.28 
(3H, <) , 3.68 (IK, d, J=17Hz), 4.29 (IH, d, 
J=17iiz;, 4.49 (2n, br t, J=7.5Hz), 5.;7 (IH, d, 
J=10Hzj, 5.66 (IK, d, J=10Hz), 6.90 (".::, br d, 
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J«15H2,\ 7.25 (1H, br s), 7.36 (IK, b 
7.50-7... (3H, m; , -J .13 (1H, t, J=8H^ 
d, J=6h_ ; , S.13 ;i:-:.. b r d, J=8Hz) , 8. 
J=8Hz) , S.SO (1H, cr s) 

(7) 8-[3-[N-[{E)-3-(6-Acetair.idopyridin-3-yljac. 
N-methylamir.oJ-2, 6-dichlorobenzyioxy] -4-isc 
methyl quinoi me 

NMR (DMSO-c.;, 5) : 2.19 (3H, s), 2.66 (3h, 
(3K, s> . .;.69 (IK, -d, J=4, 18Hz), 3 . a 
J=4,16i-;.. 4.60 (IH, m) , 5.50-5.65 (2H 
(1H, d, J=16Kz), 6. CI (IH, s-like), 6. 
brpeaki, 7.17-7.58 ( 5H, m) , 7.72-7.90 
(IH, d, .]-- SHz ) , 8.30 (1H, s-like), 8.C 
brpeak) 

its dihydroc:- cride 

NMR (DMSO-d e , : 1><3 , SH# d# J=?Hz)/ 2 , 

2.85 (3H, 3.14 UH, s), 3.59 (IK, - 

16Hz), 3.90 (IK, dd, J=4, 16Hz), 5.24 ( 
(IH, d, J=10Hz), 5.6C (IH, d, J=10Hz), 
J=16Hz),. 7.37 (iH, d, J=16Hz), 7.60 (IK 
7.75-8.05 :7H, m) , 8.11 (IH, d, J=8Hz) , 
t-like), b.48 (IH, d-iike) 

(8) 8-[3-[N-[ ( E ) - 1- - '.6-Acetair.icjpyridin-3-yl)acryl 
N-methylamino j -2, c-dichiorobenzyloxy] -4- (2- 
me thoxye thox y ; - 2 -^e t h y 1 qu i r.o 1 i ne 
NMR (CDC1 3 , 5) : 2.21 (3H, s), 2.67 (3H, s), 
S), 3.5C { 2li, s) , 3.65 (IH, dd, J=4, 18H 
4.02 (3H, :r.;, 4.32 (2H, t, J=5Hz) , 5.62 
s-like), C>.47 (IK, d, J=16Hz), 6.65 (IK, 
6.71 (IH, ..rpeak), 7. .9-7.41 ;3H, m) , 7. 
{2H, m! , ..-,6-1.52 ■ . m) , 8.07 (IH, s-. 
(IH, d, J = i} kz), 6.34 ;:h, d, J=2Hz) 
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its dihyciz c chloride 

NMR (DMSC-u 5 , 5) : I. 10 (3K, s) , 2.65 s) , 3.14 

(3H, s), 3.37 (2H, s), J.59 (IE, c:h J=4, 16Hz), 
3.6^-3.36 (3K, m) , 4.61-4.53 (2K, m} , 5.60 (1H, d, 
J=lGHz), 5.66 .(IK, d, J=10Kz), 6.79 (1H, d, 
J=16Kz), 7.37 (1H, d, J=16Hz), 7.60 {IK, s-like), 
7.7S-8.03 (7H, m) , 8.11 (1H, d, J=S:-z), 8.31 (1H, 
t-iike), 8.47 (IK, d, J=2Hz) 

Example ?n 

(1) Methyl (i: , -3- ( indol-5-yl) acrylate was obi .ined by 
reacting i:.coie-5-carbaldehyde with methyl 
(tripher.ylphosphoraniiidene) acetate according to a 
similar :\:nner to thai of Preparation 1. 
mp : 139 . c-142 .2°C 

NMR (CDC!,, 5) : 3.80 (3H, s), 6.44 (IK, d, J=15Hz), 
6.51; ,1H, d-likfc. , 7.20-7.27 (2H, ::.,). 7.33-7.46 
(2H, , 7.75-7.o3 (2H, in), 8.27 UK, brpeak) 

(E) -3- (Indei-5-yl) acrylic acid was obtain:.:; according to 
a similar r.anner to that of Preparation 3. 
mp : >185°C (dec.)' 

NMR (DM50-d 6 , 6) : 6.39 (1H, d, J=16Hz), 5.49 (1H, 

t-ii.-.:. 7.36-7.50 (3H, m) , 7.69 (IK, d, J=16Hz), 
7 . 8 j , IK, s-like i 



20 (2) 



25 



(3) 8-[2, 6-DichIoro-3- [N-iu-thyl-N- [ (E) -3- ( indc 1 -5-yl ) - 

acryloylciycyi ] amino] benzyloxy] -2-methyiqu i.-.oline was 
obtained ircording to a similar manner to ..hat of 
30 Example 1 . 

NMR (CDClv, 5) : 2.71 (3H, s), 3.22 (3H, -), 3.62 (1H, 
dd, J--;, 18HZ) , 5 . S3 (IK, dd, J=4 ; LiV.z) , 5.63 (2H, 
s-ii-.L.., £.43 (1H. d, J=i6Hz), 6.5C-C.59 (2H, m) , 
7.17-/.Z2 (IK, m) , 7.22-7.50 (8H, m) , 7.70 (1H, d, 
35 J=16Hz;, 7.76 (IK, s-like), 8.03 (IK, z, J=8Hz) , 
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05 - 



8.55 



br s) 



its dihydrccr. 
NMR (DMSO-c.:, 

(IK, „:.. 

5.69 .: .: 

J=16Hz J , 

7.76-6.0: 
brpeak } 



Lcride 

^ ■ 2.90 (3H, s), 3.15 (3H, 
3=±.16Ez} : 3.88 (iH, dd, J=, ;# 

ru) ' 6 - 47 -iH, s-iike), 6.GL : 
7.2 9-7.52 >4H, in) , 7.71 (IK, .v. 

(6H, ra) , - 0 .i9 (in, t-like) , c 



- ; ), 3.59 
■■GHz), 5.« 
H, d, 
like) , 
55 (1H, 



Exam P 1 f T| 

(1) 4-Acetamidc-,-:, S thyicinn^ic acid was obra-- 
reacting „,,nudo-3-:,. chylbenzaldehyde ,i- 

acid acccrc; ;o a S imi_ ir manner to that c- 

Preparation ~. . 
mp : 262-2€2'-r (dec.) 

NMR (DMSO-d-, - : 2 . 05 {3H# s) , 2 23 ^ ^ 
(IH, d, J=16H2) / 7.<3-7.61 (4H), 9.33 (:: 



by 

it. a Ionic 



, 6.43 
- s) 



(2) 8- [3- [N- (4-1-,,, z^ido-3-me --hylcinnaaoylgiy.-y ' • di- 
methyl amino,- .. . o-dichlorc^nzyloxy]-2^thvi,; .oMne 
was obtainec forcing tc a similar manner zo chat of 
Example 1 . 

^ (CDC1 3' -2 2 (3H, s), 2.27 (3H, s;, Z.73 (3H, 

S), 3.2- (3K, s), 3.C3 (1H, dd, J=18, .,1:::; , 3.94 
(IH, dd. j=i 8/ 4Hz), 5.64 (2K, s) , 6.41 d , 
J-16HZ), £.52 (IH, br s), 7.05 (1 H/ br s ;. , 1.22- 

7.55 (9K, . 7.89-8.06 ;2H) 



its hydrochi^i 
NMR (DMSO-d 6 , 

(3K, s), : 
3.89 (IK, 
d, J=icH:;; 
8.97 (IH, 



•' 2.09 (2H, s), 2.22 (3H, S ), 2.91 
i= (3H, s), 3.59 (iH, dd, J=i>., 4Hz), 
: ~' J=18 ' ■'■-'>' 5.64 (2H, s), C.72 (IK, 
7.25-S.00 (10H), 8.28 (IH, ~, .: = 4Kz), 
- s > < 9-36 (IH, s) 
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Example 3? 

(1) (E) -3- <6-Ethoxypyridin-3-yl) acrylic ecid was obtained by 
reacting 6-ethoxypyridine-3-carbaldehyde with malonic 
acid acL'cruing to a similar manner to zn:.t of 
5 Prepares- or: 4. 

mp : 17i-172°C 

NMR (CDCI3-CD3OD, 6) : 1.40 (3H, t, 0 = 65:2), 4 .37 (2H, 
q, J=5Hz), 6.3G (1H, d, J-I6H2) , 5.?0 (1H, d, 
J=oKz), 7.63 (1H, d, J=16Hz), 7.39 ;1H, dd # J=8, 



(2) 8- [2, nloro-3- [■•.- [ (E)-3- { 6-ethoxypyridin-3- 

y 1 ) a c r y y 1 g i y c y 1 ] - N - m e t h y 1 a m i n o ] b e n z y _ o ;■ . y ] - 2 - 
methyl qui no line was obtained according tc a similar 
15 manner to that of Example 1. 

NMR (CDC1 3 . 5) : 1.40 (3H, z, J=6Hz) , 2.73 (3H, s), 

3.27 (3H, s), 3.65 (1H, dd, J-16, 4Hz), 3.94 (1H, 
dd, J=I6, 4Hz), 4.38 (2H, q, J=6Hz), 5.66 (2H, s), 
6.3'r ;1K, d, J=i6Hz), 6.62 (1H, z, J=4Hz), 6.72 
20 (1H, d, J=8Hz) , 7.23-7.56 (7H) , 7.73 (IK, dd, J=8, 

2Kz). 6.03 (IK, d, J=8Hz) , 8.23 [III, s) 

its dihycrochloride 

NMR (DM5C-d 6 , 5) : -.33 (3K, t, J=6Hzj, 2.92 (3H, s) , 
25 3.1C (3H, s), 3.58 (1H, dd, J-16, <!!::), 3.89 (1H, 

dd, 0=16, 4Hz), 4.33 (2H, q, J=6Hz), 5.65 (2H, S), 
6.73 ,1H, d, J=.cHz), 6.87 (1H, c.. j=8Hz), 7.32- 
l.yb ; 6Hi., 8.23-B.36 (2H) , 8.98 i.K, br s) 



30 Example 3 3 

(1) To a solution of 2, 6-dimethylbenzoic acid (20 g) in 
cone, sulfuric acid (100 ) was dropwise acced under ice- 
cooling a mixture of 70? nitric acid and cone, sulfuric acid 
(21.6 ml), w:.ich was prepared by dropwise scdi.-.g cone. 
35 sulfuric ac:u . _ : . fa ml) i_ 70'b nitric acid .15.1 ml) under 
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ice-cooli„ g , :a . nixtur, was stirred for : , sat ac tha 

same temperate. Ice-watar was added to the action 



The filtrate „, s concentrated, and the reside w « cu . ified 
by «»h ehro^r.phy (dichioro.ethane : »«h,.o-"- 20 , 

acid (7.0 g) ix-s colorless crystal, 
nip : loi- ;...z"c 

NMR (CDC1 2 , c, : 2.48 ( 3H, s) , 2.57 (2H, s , 7.22 
(IK, d, j=8Hz), 7.37 (1H, d, J=8Hz) 

(2) To a solut,c, of 2,6-di=ethyl-3-nitrob«nzci- ac^d (3 09 
g) in tetrahydroruran (5 ml, was added borane-,, ; -,1 -u,^ 
complex (2.41 9 , ,,der ice-cooling, and the ^-l 
stirred for 30 • ri e "~ " 

amhi«n+. temperature, r, r 1 hour at 

ambient temperate.- £ n-i t h -. r „ 

thc - ; ror 4 '-ours under :;.,atino To 

the mixture was aoded IN hydrochloric acid under -e-^oolina 
and the mixture was allowed to stand overnight. The mixture' 
was extracted wit, ethyl acetate twice, and the ^ ir J 
organic layer wa E washed with saturated sodium ni^rbonate 
solution, water and -ine, dried over magnesia. s , = ^ ate and 
concentrated. i, t residue was recrystallized w-" 
dlisopropyl erne, . , give 2 , u-aimethyl-3-nitrob..-nz - alcohol 
(2.296 g) as a p_.„ v^iiow crystal. 
n»P : 99-1 Oi'c 

(CDC1 3' 5) : t, J=5Hz>, 2.50 CH, s) , 

2.56 (3H, s)/ 4. 80 (2K/ d> J=5fl2) ^ 7 i - ,^ ^ 

J=8Hz), 7.64 (IK, d, J=8Hz) 

(3) To a solutic:. 2 u 

-,o a^m^._x.yi 3-:- itrobenz v2 alrohoi (1 5 
g) and triethvi=- ■ ■ -> m n,-. ~> • • - " ~ 

Y '-- 01 g ' - n dicmoromethanc . - mi) was 

dropwise added „ lt -_:._,esuifonyi chlorioe (1.04 g; ... ;. r < ce _ 
cooling, and the ,,:.:e was stirred for 30 minute I t the 
same temperature. The reaction mixture was wash,.- - t h 
saturated sodium —annate solution and water, '.V^d over 
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magnesium su.rate and ccr.centrared in vacuj give a mixture 
of 2, 6-dimet:iyl-3-nitrcber.zyl methanesulf c:..-; z . and 2,6- 
dimethyl-3-r.izrcbenzyl chloride, which was -:d as a starting 
compound at the following example without fur \ her 
5 purification. 



(4) 8- (2, 6-Dimethyl-3-ni trobenzyloxy) -2-mezhylquinoline was 
obtained by reacting 8-hydroxy-2-methylqui:\zi :.ne with a 
mixture of 2 . -cimethyi-2-nitrobcnzyl meth^.-.e. ulfonate and 
2, 6-dimethyi - z-m trobenzyl chloride obtain,; .. _ oove according 
to a similar manner to that of Preparation C . 
mp : 15C-152°C 

NMR (CDZI 3 , 5) : 2.53 (3H, s), 2.65 ;jiy S ), 2.73 (3H, 
s), 5.39 (2H, s), 7.16-7.33 (3H, :r.) . 7.38-7.50 (2H, 
m), 5.50 (IK, s), 7.72 (1H, d, J=^7), 8.04 (IK, d, 
J=oHz) 



(5) To a su-zension of 6- {2, 6-dimethyl-3-r.- t >: ::benzyloxy) -2- 
methylquinoiine (2.34 g), ferric chloride { 7 0 i 5 mg) and 

20 carbon (70.6 mg) in methanol (35 ml) was acueu hydrazine 

monohydrate (1.09 g) at 65°C, and the mixture ./as refluxed 
for 2 hours. Methanol (20 ml) was added there zo, and the 
mixture was refluxed for 1 hour. After cooii:. : chloroform 
was added thereto, and the resulting precipitates were 

25 filtered off. The filtrate was concentrate. :.:-.d the residue 
was dissolvec ^n chloroform. The solution washed with 

saturated socium bicarbonate solution, water z;.d brine, dried 
over magnesium sulfate and concentrated. The residue was 
crystallizec with ethyl acetate to give 8- ( 2 -A:\ino-2 , 6- 

30 dimethylbenzyloxy) -2-methylquinoline (1.67 c) .-5 a pale brown 
crystal. 

mp : 2C-.-2C5°C 

NMR (CL7„., 5) : 2.1:7 (3H, s , , 2.37 { :.~, s), 2.72 (3H, 
sj, -.5" {2H, br s), 5.32 (2H, s) # C . 57 (1H, d, 
35 J=d;:z), 6.91 (IK, d, J=8Hz) , 7.18-77 1 (2H, m) , 
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7.36-7.42 (2H, m) , 8.00 (IH, d, J=S::z 



(6) 



8-12, 6-Di::. c thyi-3- (phthaiimidoacetyi amine > :.. :nzyloxy] -2- 
methylquir.ciine was obtained according t: similar 
5 manner to that cf Preparation 9. 

mp : 266-.. :3°C 

NMR (CDC: 3 -:D 3 OD, 6) : 2.22 ;5H, s), 2.42 . 2H, s), 

2.6S -H, s), 4.58 (2H, sj, 5.28 (2h.. . ; , 7.08 (IH, 
d, J=;Hz), 7.23-7.51 (5H, m) , 7.73- 7..0 (2H, m) , 
10 7. 87-';. 35 (2H, m) , 8.08 (IH, d, J=8i-; 

(7) 8- [2, 6-Diia-tr;yl-3- [N- (chthalimicoacetyl) 

methylami::.. . ..>enz yloxy } -2-rr.ethyicuir.oline .. :-. obtained 
according ... a similar manner cc that of -.-ration 10. 
15 mp : 102-11j°c 

NMR (CDC1 3 , o) : 2.51 (3H, s), 2.57 (3H, s.. 2.73 (3H, 
S), 2.22 (3K, s) , 3.96 (IH, d, J=17K-.i, 1.19 (IH, 
d, J=17hz) , 5.38 (IH, d, J=10Kz), 5 . ■; 2 IH, d, 
J=10H2; ; 7.17-7.32 (4H, m) , 7.37-7.4L i: !I, m) , 
7.67-7.74 (2H, m) , 7.80-7.89 (2H, m) , c . 02 (IH, d, 
J=8Hz; 



(8) 8- [3- (N-Gl y cy 1 -ri-me thy 1 amino ) -2, 6-dimethyli J e..zyloxy] -2- 
methylquinoiine was obtained according to ^ similar 
25 manner to tnat of Preparation 11. 

NMR (CDCI3, o) : 2.32 (3H, s) , 2.53 <3H, ; , 2.72 (3H, 
S), 2.'r3 ( IH, d, J=17Hz), 3.93 (IH, d, .-17Hn), 
3.22 {311, s), 5.36 (2H, s) , 7.03 (IH, z, J=8Hz), 

1 ' U - J=0Kz;, 7.20-7.32 (2H, ir. .. ..37-7.48 

(2H, . 3. :2 (IH, j, J=8Hz; 



(9) 8- [2, 6-Dimet::yl-2- [N-ir.ethyl-N- { 4 - ( me thy lea r be.- -yl ) - 

cinnamoyl g 1 ycy 1 ] a~ ir.o ]benzyloxy)-2 -methyl cu i : ... 1 ins was 
obtained acccrdir.a to a similar manner to t of 
35 Example 1 . 
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NMR (CDC1 3 , o) : 2.37 (3K, s), 2.52 (3!-:, s) , 2.72 (3H, 
5), 3.00 (3H, d, J=5Hz), 3.26 (3::, s) , 3.63 (IK, 
dd, J=17, 4Hz), 3.88 (1H, dd, J=:7 ( 5Hz) , 5.35 (2H, 
s), 6.22 <1H, br d, J=5Hz), 6.52 (l.i, d, J=15Hz), 
5 £.75 (IK, br s), 7.08 (iH, d, J=5Hr.'. , 7.18 (1H, d, 

J=oHz), 7.22-7.32 (2H, m) , 7.41-7.CL (5H, m) , 7.73 
d, J=8Hz), 8.04 (IK, d, J=8:-:z) 

its hydrochloride 

10 NMR (CDCI3-CD3OD, 6) : 2.30 (3H, s), 2.!8 (3H, s), 

2.99 (3H, s), 3.12 (3K, br s), 3.2c (3H, s) , 3.80 
(IH, d, J=17Hz), 3.88 (IH, d, J=i7K::) r 5.39 (1H, d, 
J=I0Hz), 5.49 (IH, d, J=10Hz) , 6.-51 (IK, d, 
J=-5Hz) , 7.1S-7.28 (2H, m) , 7.40-7. .3 (3H, m) , 7.66 

15 d, J=8Hz>, 7.75-7.97 (5H, in.. .; . 90 (IH, d, 

J=whZ) 



(10) 8-[3-[N-( (E) -3- (6-Acetylaminopyridin-3-y . ) - 

acryloyiglycyl] -N-methylamino] -2, 6-dir.etr.ylbenzyloxy] -2- 
20 methylquinoline was obtained according t: a similar 

manner to that of Example 1. 

NMR (CDCi 2 , 0) : 2.21 (3H, s), 2.36 <3K, s), 2.52 (3H, 
s;. 2.72 (3H, s), 3.26 (3H, s) , 3.6: (IH, dd, J=17, 
4Hz), 3.89 (IH, dd, J=17, 5Hz) , 5.3J (2H, s) , 6.45 
25 (IK, d, J=15Hz), 6.72 (IH, br t, J=:Hz), 7.08 (IH, 

d, J=8Hz), 7.17 (IH, d, J=8Hz) , 7.21-7.32 (2H, m) , 
7.39-7.47 (2H, m) , 7.50 (IK, d, J=li:iz), 7.83 (1H, 
dd, J=8, 3Hz), 8.00-8.08 (2H, m) , 8.20 (IK, br d, 
J=oHz) , 8 . 34 (IH, br s) 

30 

its dir. /arc-chloride 

NMR (CDCI2-CD3OD, 6) : 2.30 (3H, s), 1.-4 (2K, s) , 

2.-16 (3H, s), 3.20 (3H, s), 3.27 ,31:, s), 3.88 (1H, 
d, J=17Hz), 3.96 (IH, d, J=17Hz), 5.36 (IH, d, 
35 J=10Hz), 5.48 (IK, d, J=10Hz), 6.-8 (IH, d, 
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J-15.-. = ; # 7.21-7.31 (2H, m) , 7.48 (:;;. j=i 5H z), 
7.65 ;:n, c, J=8Kz), 7.78 (1H, d, J = 3r..:), 7.87 (1 H/ 
t, :~.r.z), 7.99 <1H, d, J=3Hz), 8.1- . w d 
J=8r-,.. y.^ (1H, d, J=8Hz], 8.80-8. JC (2H, m) 

Example ^ 

The following compounds were ob-ained acc:r. ing to a 
similar manner -o that of Example 20. 

(1) 8-[3-[N- - ; 5 -Me- chox ycarbony 2 py r idin-2 - \ . ; - 

ureidoace::.. . ; -K- i.echy -mino] -2, o-dichlore. :ylo-y]-2- 
methylqui:. rie 

NMR (DMSO-,;, 5 ) : 2.60 (3K, s) , 3.13 [3.:. .; , 3 . 53 
(1H, J=1G.5 # 5.5Hz), 3.77 (1H, dc. =16.5, 

5.5Hz;.. 3.89 (3H, s), 5.46 (1H, d, J-lC 5Hz), 5.52 
(1H, d. J=20.5Hz), 7.33-7.59 (4H, r.) , 1 G2 (1H, d, 
J " 8 - 5ri - ; ' ? ' 67 - 7 - 76 ' 1H < *K 7.77 (1H. .., j= 8 .5Hz), 
7.80 u , J=8.5Hz), 7.80-7.91 (1H, x, .. 7.97 (1H, 

m) , c..v (1H, d, J=9.5Hz), y.87 (1H, ; 

(2) 8- [3- [N- [N ' - (2-Acetamiaopyridin-4-yl) ureic-ac >tylj-N- 



methylaminc ;. -2, 6-dichlorobenzyloxy] -2 -me thy i c :ir.oli 



ne 



(3) 8-[2 / 6-Dicr.-ro-3-[N-[N'-(5-methcxycarbony:oy. i.din-3- 
yl) ureidoace- yl ] -N-methylamino] benzyloxy] — - 
methyl quinci _;.e 
mp : 177- — , j 

NMR (DMSO-c c , 5) : 2.63 (3H, s), 3.17 (3K, s , 3.47 
(1H, dc, J=i-5.5, 4.5Hz), 3.69 (1H, dd, J--15.5, 
4.5Hz) , 3.87 (3H, s), 5.50 (1H, d, J=i . . . iz) , 5.57 
(1H, c, J = iC.0Kz), 6.62 (IK, t, J=4.5h:.), 7.33-7.79 
(6H, r.; . =.27 {1H, m) , 8.49 (iH, d, J= : . 3.63 
(2H, t, J=3.0Hz), 9.37 (1H, s) 
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ExamnlP 3 5 

The following compounds were obtained according to a 
similar manner co that of Example 3. 

(1) 8- [3- [N- [W - ( 6-Carboxypyridin-2-yl ) urel dcicetyl] -N- 
methyl air.ir.o] - 2 , 6-dichlorobenzyloxy j -2-....= tnylquinoline 
mp : 2 3—235 0 C 

NMR (DKSD-d 6 , 6) : 2.6C (3H, s) , 3.11 {3M, s) , 

3.5-i (IK, dd, J=16.5, 5.5Hz), 3.7c ( 1H, dd, J=16.5, 
b.zr.z), 5.46 (1H, d, J=10.0Hz), 5.:;1 (1H, d, 
J=10.0Hz) , 7.36-7. 63 (6H, m) , 7.6G-7.36 (3H, m) , 
8.1-j (1H, m], 8.22 (1H, d, J=8.5Hr.;, 9.77 (1H, m) 

(2) 8- [3- [is- >; ' - • 5-Carboxypyridin-3-yl) ure; ..o-zetyl } -N- 
15 methyl c.~:.-.;] -2, 6-dichlorober.zyloxy] -2-<:...t::ylquinoline 

ExamnlP 36 

The folicv.ing compounds were obtained ajc:;rding to a 
similar manner co that of Exanrole 7. 



10 



20 

(1) 8- [2, 6-Lichiorc-3- [N- [N' - [ 6- (dimethyicarbzmoyl) pyridin- 
2-yl ] ure 1 -caceiyl ] -N-methylamino] benzyl _y.yj -2- 
methylqu_; ; ciine (from 8- [3- [N- [N ' - (6-caiocxypyridin-2- 
yl) ureiacacetyl ] -N-methylamino] -2, 6-dic::ltrobenzyloxy]- 
25 2-methyicuinoline and dimethylamine hydrochloride) 

mp : 110-130°C 

NMR (CDC1 3 , 5) : 2.71 (3K, s), 3.03 (3H, s), 3.16 (3H, 
s), 3.23 (3H, s), 3.84 (1H, dd, J=16.5, 5.5Hz), 
4.1 J :iH, dd, J=16.5, 5.5Hz), 5.5c d, 
30 J=:..vHz,, 5.62 (1H, d, J=i0.0Hz). 5 . £ 3 (1H, d, 

J=6 .bl:z), 7.13 (1H, d, J = 7.5Hz), 7.21-7.35 (3H, m) , 
7.30-7.49 (3H, m) , 7.59 (1H, t, J=:.f::z), 8.05 (1H, 
d, J=5.5Hz), 8.72 (1H, s), 9.16 (1H, rr.) 



35 



its dihyJrcchioride 
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mp : 16s- 17 4"C 

NMR (DMSC-J. : , 5) : 2.93 (6H, s), 3.00 (.,:->, s , , 3 . 15 

* 3n - ■ (1H, dti, J=16.5, 5.5R:: , 3.S2 (1H, 

dd, ,=1G.S, 5.5Hz), 5.63 (2H, s) , 7.UC {IK, d, 

5 J=7.5ho;, 7.46 (1H, c, J=6.5Hz), 7.77 a H , t , 

J=7.5Hz), 7.81-7.99 (6H, m) , 8.13 {i:: ( m ) , 8 .98 
(1H, n.; , 9.62 (1H, s) 

(2) 8-f2,6-Dic:.lc.ro-3-[N-[N I -r5-(dimethylcarb^T:Dyl)pyridin- 
10 3-yl ] urei.: . :. oetyl } -N-methyl amino ] ber.zyiox y .: - 2 - 

methylqui:._..-u. (from 8- [3- fN- iW - (5-carb_/.y?yridin-3- 
yl ) ur e i do _ :• ~ y i j -N-methylami.no] -2, 6-dichiorob-r.rvioxy] - 
2-methylquir.clirie and dimethylamine hydrochloride) 

15 ExamnlP ^7 

(1) 8-(2-Chlorc-£-nitrobenzyloxy)-2-methylquinoiine was 

obtained according to a similar manner to cr.-t of 
Preparatic. 

NMR (DMSO-„ : .. 5; : 2.69 (3H, s) , 5.48 (2:i, s), 7.32 

(IE, d, J=7.5Hz), 7.43 (1H, d, J=7.5ii~), 7.4 6 (1H, 
d, J-7.5HZ), 7.53 (1H, d, J=7.5Hz), 7.53 (1H, d, 
J-7.5H:), 8.22 (2H, dd, J-7.5, 2.0Hz), 2.77 (1H, d, 
J=2.0Hoi 



20 



25 



30 



(2) 8- (S-Amino-l'-chlorobenzyloxy) -2-methylquinoiine was 

obtained according to s similar manner to :x- of 
Preparation ~ . 
mp : 176-17ci 0 C 

NMR (DMSO-g;, 6) : 2.67 (3H, s), 5.22 (2K, z: , 5.31 

(2H, s. , 6.55 (IK, dd, J=7.5, 2.0Hz), -J.-30 {!.':, d, 
J=2.0H- ;, 7.10-7.15 (2H, m) , 7.37-7.48 {3::, m) , 

8.19 {::-:, ~, j=7.shz) 



(3) 8-[2-Chloro . ; ..'-.:.£• :hyi-N- (phthalimidoacety i ; jn;ino] - 
35 benzyloxy] -a.ethyiquinoline was obtained according to a 
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similar manners to those of Preparations 9 and 10. 
mp : 120-124°C 

NMR (DMh'O-dg, 6) : 2.67 (3H, s), 3. IS {3K, bs), 4.06 
(2H, bs), 5.42 (2H, bs), 7.29 (IK, c, J=7 .5Hz) , 
5 7.-11-7.96 (10K, m) , 8.19 (1H, d, J = 7.5Hz) 

(4) 8- [5- (K- -Glycyl-N-methylamino) -2-chlorcbenzyloxy] -2- 
methylcviinoline was obtained according to a similar 
manner to that of Preparation 11. 
10 mp : 0::-87°C 

NMR (Ci:i 3 , 0) : 2.83 (3H, s) , 2.94 (2K, s), 3.19 (3H, 
si. 5.55 (2H, S), 6.95 (IK, d, J=7.5::z), 7.07 (1H, 
ba, J=7.5Kz), 7.30-7.44 (3H, a) , I.AC (IK, d, 
J=..5Hz), 7.56 (1H, c, J=1.5Hz), b . 05 (1H, d, 



20 



25 



(5) 8- [2-Chiorc-5- (N-methyl-N- [4- (methylcarbamoyl) - 

cinnamoviuiycyl ] amino] benzyloxy] -2-metnyIquinoline was 
obtained according to a similar manner to that of 



Example 
mp : 21 
NMR (CL_ 
3.2 
d, 
(IK 
7 . C 
J=7 



22 c °C 

-CD 3 OD, 6) : 2.79 (3H, s), 3.00 (3K, s), 
(3K, s), 3.76 (2H, s) , 5.52 {2K, s), 6.52 (1H, 
J=:S.0Hz), 7.03 (1H, dd, J=7.5, 1.5Hz), 7.19 
, dd, J=7.5, 1.5Hz), 7.33-7.4 4 (3H. m) , 7.49- 
, (4H, m), 7.68 (1H, d, J=1.5Kz), 7.7S (2H, d, 
iz), 8.07 (1H, d, J=7.5Hz) 



30 



35 



its hydi 
mp : 1 
NMR (DK:r 
s) , 

■ e.h: 
7 . 5. 
7 . t: 



.cride 



6) 



2.79 {3H, d, J=4.5Hz;, 2.96 (3H, 



.20 (3H, bs), 3.42-4.00 (2K, it.;, 5.58 (2H, s) , 

!1K, d, J=15.0Hz), 7.35 (1H, d, J=15.0Hz), 

iiH, dd, J=7.5, 1.5Hz), 7.61-7.25 (5K, m) , 

(2H, d, J=8.5Hz), 7.87 (2H, c, J=3.5Kz), 7.91 
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30 



(1H, ~, J=7.5Hz), 8.29 (1H, t, J=5.5Hz), 8.53 (1H, 
q, J--i.5Kz; ( 8.51 (IK, d, J=7.5Hz, 



(6) 



10 3.2, 



8-[5-[N- i ,1} -3- (6-Acetamidopyridin-3-yl) acrylov] alycly] - 
N-methyla.-.inc] -2-chlorobenzyloxy ] -2-methyi quinoline was 
obtained according to a similar manner to zhzt of 
Example 1 . 

mp : 204-205°C 

NMR (CDC1 : .--CD 3 GD, 5) : 2.22 (3H, S), 2.S1 (3H , S ), 

si, 3.16 (2K, d, J«4.0Kz) , i . 52 (2K, s) , 
6.45 d, J=15.0Hz;, 6.82 (1H, o:, J«4.0Hz), 

7.02 .IK, dc, J=7.0, 1.5Hz), 7.17 (IK.- dd, .7=8.5, 
1.5Kz,, 7.33-7.41 (3H, m) , 7.45-7.53 (2K, ~! , 7.66 
(IK, j, J= 1.5Hz), 7.85 (1H, dd, J=8.5. l.SKr.) , 8.06 
15 < 1H ' J==.5H2), 8.21 (1H, d, J=8.5::z), 8.23 (1H, 

d, J=1.5:Iz) 

its dihyai. .;:.:.cj; ice 
mp : 151 "C 

20 NMR (DMS0-c £f 6i : 2.11 (3K, s) , 2.99 (2K, - ) , 3.20 

(3H, Ls), 3.62-3.82 (2K, m) , 5.60 (2K, ) , f.77 
(1H, c, J=16.0Hz), 7.31 (1H, d, J-16. 0:!=> , 7.52 
(1H, cd, J=8.5, 1.5Hz), 7.64-7.73 (2K, .t.) , 7.77- 
7.89 (3K, in), 7.S5-8.03 (2H, m) , 8.1C (IK, d, 
25 J=8.5H.:.;, 3.24 (IK, t, J=5.5Hz), 8.47 (IK, d, 

J=1.5:... ... s.Ol (1H, d, J=8.5Hz) 

ExamnlP Tfl 

(1) (E) -3- (2-Ac = tz.Tiidcpyridin-4-yl) acrylic acid .. -s cdtained 
by reacting 2 - ac 1 amidopyr idine- 4 -carba ldehy d wi 
malonic acio according to a similar manner to that: of 
Preparation •• . 
mp : 281-2.. . ; v 

NMR (DMSO— . : 2.10 (3K, s), 6.63 (IK, u, 

J=16. , 7.39 iiH, d, J=5.5Hz), 7.51 (IK, d, 



35 
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J=:C.0Hz), 8.20 (IK, s), 8.34 (1H, d, J=5.5Hz) 

(2) 8- [3- [ H- ; -.E) -3- (2-Acetarr.idopyridin-4-yl } acryloylglycylj- 
N-methy. ii-no] -2, 6-dichiorobenzyloxyJ - 2-nechylquinoline 
5 was obtained according to a similar manner to that of 

Example 1. 
mp : li5-131°c 

NMR (DMSO-d 6 , 5) : 2.11 (3H, s), 2.6C (3K, s), 3.13 
(3H, 5 ), 3.52 (1H, cd, J=16.5, 6.0Hz), 3. 82 (IK, 
rid, J=16.5, 6.0Hz), 5.49 (1H, d, J=10.5Hz) / 5.54 
C:-:, -J, J=10.5Hz), £.98 (1H, d, J=lC.0Hz) / 7.23 
(1:.. J=5.5Kz) , 7.34 (1H, d, J=iG.0Hz), 7.35-7.50 
(3H, , 7.54 ( 1H, c, J=7.5Hz), 7.72 (1H, d, 
J=6.5Hz), 7.81 (1H, d, J=8.5Hz), 8.21 (1H, d, 
J=7.5Hz), 8.26 (1H, s), 8.32 (IK, d, J=5.5Hz), 8.57 
(1H, z, J=6.0Kz) 



its dihyrirzchloride 
mp : 16 6- .; °c 

20 NMR (DMSv -a. c , 5j : 2.12 (3H, s) , 2.91 (3H, s), 3.16' 

(3H, 5), 3.61 (1H, dd, J=16.5, 6.0Hz), 3.90 (1H, 
dd, J = 16.5, 6.0Hz), 5.62 (1H, d, J=il.5Hz), 5.68 
(IK, c, J=U.5Hz), 7.02 (1H, d, J=16.0Hz), 7.28 
(IK, d, j=5.5Kz), 7.34 (1H, d, J=16.0Hz), 7.81 (1H, 
25 d, J=b.5Hz), 7.85 (1H, d, J=8.5Hz), 7.86-7.93 (3H, 

m) , 7.97 (1H, d, J=8.5Hz), 8.18 (1H, s), 8.33 (1H, 
d, .. :.5Hz), £.64 (1H, t, J-6.0Hzl, bs . 02 (IK, d, 
J ~ t- . !_ r. z } 

30 Example ?Q 

A mixture of 3- [3- [I\ T - (bromoacetylgl ycyl ) -H-:::ethylamino]- 
2, 6-dichlorober.iylo>:y ] -2-methyiquinoline (90 it.:;) , 4-nitro-l- 
(l-piperazinyi = bonzene (48 mg) and potassium carbonate (94 
mg) in dime thy- :' jrma-ide (2 ml) was stirred at arriuent 
35 temperature r._ . hcu: a-d water added there*:c . The mixture 
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was extracted .._t:. eunyl acetate twice, and the combined 
organic layer was washed with water, dried and concentrated. 
The residue was purified oy preparative thin-layer 
chromatography ;2U% methanol in cichloromethane) to give 8- 
[2, 6-dichloro-3- iN-methyl-N-(2- [4- (4-nitrophenyi) piperazin-1 
yl] acetylglycyi ] ar,inc ] benzyloxy ] -2-methylquir.oi in- (44 mg) . 
mp : 17£-:l- : j c 

NMR (CDCi- : , .:; : 2.66-2.76 (4H, m) , 2.75 ;3K, s) , 3.06 
(1H, u, J=15:iz), 3.12 (iH, d, J-15Hz), 2.25 (2H, 
S), 3 . -::-3 . 54 (4H, s), 3.55 (IH, dd, J =-13 and -1Hz), 
3.91 CH, da, J=18 and 4Hz), 5.66 (2H, si, 6.84 
(2K, j=7.5Hz) , 7.25-7.34 (4H, m) , 7. 2>7.5 2 (3H, 
m) , 7_c (IH, t, J=4Hz), 8.03 (IH, d, ,>-~.5Hz;, 
8.13 ,2H. d, J=7.5Hz) 



(1) To methanol •; j ml) in dry ice-acetone bach added 
thionyl chloride <j.41 .t.1) dropwise over 5 minutes. Af-er 
(E) -3- (6-Aminopyricin-3-yl) acrylic acid (700 :r.g) ..as added to 
20 the mixture, th c reaction mixture was heated at rat lux 5or i 
hour, and the solvent was removed under reduced n .-sure . 
The reaction mixruie was adjusted to pH 8 with saturated 
sodium bicarbonate aqueous solution and extracted with 
dichloromethane . :ne organic layer was washec with water and 
brine, dried over rr.agnesium sulfate and evaporates in vacuo. 
The precipitate was collected by vacuum filtration and washed 
with isopropyl ether to give methyl (E) -3- (6-aminccyri di r.-3- 
yDacrylate (725 as a solid, 
mp : 173-i" 5 ' J c 

30 NMR (DMSO-d,:, ; : 3.67 (3H, s) , 6.32 (IH, J. J^lCAz] , 

6.45 • j., --8H-; , 6.5 7 (2K, s), 7.:: d, 
J=16Hz , .7£ ;1H, dd, J=2, 8Hz), 6.1 
J=2Hz) 



35 (2) To a mixture, mei-ivl ;E)-3- 



c - ami nopy r i ci L n 
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yDacrylate ,7C mc; and trie thylamine (4 77 ;?.g) in 
dichloromethnne (6 ml) was added dropwise 4-brcmcbutyryl 
chloride (801 ;r.g) under nitrogen in ice water bath and the 
mixture was scirred for 3 hours at the same temperature. The 
5 reaction mixture was pcured into water and extracted with 
dichloromethane . The organic layer was washed with water, 
saturated soeiu:a bicarbonate aqueous solution and brine, 
dried over r^jn-siu^ sulfate and evaporated in vacuo. the 
residue was j:.r j;natographed cn silica gel eluting with 
10 chloroform a:. a purified by preparative thin-layer 

chromatography m-haxane : ethyl acetate=l:i, v/v) to give 
methyl (E) -3- ; ( 4-bromobutyramido) pyridin-3- yi ] acrvlnte (101 
mg) . 

mp : If 5 . c-172 . 7°C 
15 NMR (CDCC, 5} : 1.27 (2K, quint, 2 . C2 (2H, 

t, .5Ht; , 3.53 (2H, t, J=7.5Ha), 3.81 !3H, s), 

6... ,1H, d, J=16Hz) , 7.64 (1H, c, J=16Hz), 7.87 
(IK, -d, 3=2, 'oHz) , S.12 (1H, br s), 0.23 (IK, d, 
J=b: : .z) , 8.39 (1H, d, J=2HZ) 

20 

(3) To a solution cf methyl (E ) -3- [ 6- { 4-broir.cbutyranido) - 
pyridin-3-yl J acrylate (90 mg) in dimethyl formamide was added 
sodium hydric.: .6.93 mg! at 0°C under nitrogen atmosphere, 
and the mixtw.e was stirred for 1 hour. The reaction mixture 
25 was poured into water and extracted with ethyl acetate. The 
organic layer »;^s washed with water and brine, dried over 
magnesium sulfate and concent rated in vacuo to give methyl 
(E) -3- {6- {2-o^t;jyrrciidin-l-yl ) pyridin-3-yl ] acrylate (65 mg) . 
mp : 151-:00°C 

30 NMR (CDC. 3 , 5) : 1.16" (2K, quint, J=7.5iit; , 2.C\> (2H, 

t, - 5H:: ; , 3.31 (3H, s), 4.11 (2H, : , J=7.5Hz), 
6.-.. _H, a, ,-16Hz, f 7.65 (1H, a, j=lCr.z) f 7.87 
(IK. ud, 3 = 2, oHz) , 3.44-8.50 (2H, m) 

35 (4) (E1-3-K- :i-Oxcuyrroiidin-l-yl)pyrid2n-3-y: ] aoryiic acid 
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was obtain according to a similar manner zo that of 

Preparati ;:■ 2. 

mp : >2 (dec.) 

NMR (CD 5 -,:. , : 2 .14 (2H, quint, J«7.5Kz>, 2.G-: (2H, 

t, J-.. -Hz/. 4. U (2H, t, J=7.5Hz;, C.z2 (IK, d, 
J=16Hz), 7.65 (iH, d, J=16Hz), 8.06 (iH, d, J=8Kz) , 
8. 35 .;}.:, c, J=5Hz) / 3.51 (IH, s-iike) 

8- [2, 6-Dic::lcro-2- [K-methyl-N- [ (E) -3- [6- (2-o::o- 
pyrrolidir. I -yi ) pyridin-3-yl ] acryloylgiycyi ] - 
amino J ber. -xy] ;hylci:-noline was cbt-ired 
according . s_...i:- r manr.-.=r to that of E..:-.cle 
NMR (CDC- :: . : 2 ..£ (2H, quint, J=7 . 5Hz 



/ — 



t, J~ 7 . i Hz ) , 2.74 (3H, s), 3.27 (3K, ) , 3.C; (IH, 
• 5 dd, J---:, 18Hz), 3.95 ( IH, dd, J=4, 18Hz), 4.12 (2H, 

t, J-7.lHIz), 5.60-5.71 (2H, m) , 6.4b /!■:, d, 
J=16Hz., 6.6-5 (IH, t-like), 7.22-7.26 (2H, r.) , 
7.3 6- 7. i ; , (5H, r.;; , 7.8 4 (IH, d, J=8Hz), 3.02 (IH, 
d, J=o:iz , 6.39-C.4 8 (2H, m) 



its dihydr^ cn-orioe 

NMR (DMSO-o. : , 5) : 2.05 (2H, quint, J=7.5i:z), 2 . : .• 

(2H, J=7.5Hz), 2.91 (3K, s) , 3.15 (3H. s), 2.59 
(IH, -S, J=4, 16Hz), 3.39 (1H, dd, J = 4, ;€Hz!. 4.00 
(2H, \>7. EHz), 5.56-5.72 (2H, m) , 6.3: (1", d, 
J=16Hc , 7.39 (IH, d, J=16Hz), 7.77-L\u8 (7K, .v.), 
8.29-, ,. (2H, iu. . 8.55 (IH, d, J=2Hz), o. 97 (1;/ 
brpe = .-: 

ExamnlP 41 

(1) A mixture c: 2 -.-aethcxyaniline (10 g) , acetic azi~ [ \ ml) 
and ethyl 2-acetyi ? ropicnatu (12.3 g) in benzene ;2) - 1 ; 
refluxed for 24 :.:ur 3( <.:;d then the solvent was rcc-vec 
give crude ethyl 2- . 2-r...-thc::yanilino) -2-methyl-2-o-jzer.cn 
which was used a. _• -tarti— compound at the :_ 11 n« 



r iS 
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example wir::out further purification, 

(2) A mixture of biphenyl (15 g) and diphenyi ether (15 ml) 
was heated .-.z :. 50-270 b C, and 3- (2-methoxyaniIino) -2-methyl-2- 

5 butenoate obtained above was added thereto. The mixture was 
stirred at the same temperature for 1 hour. During cooling 
n-hexane (30 mi) was added to the mixture, and the resulting 
precipitates were collected by filtration . The residue was 
recrystalliiec with acetonitrile to give 2 , 3-cimethyl-4- 
10 hydroxy-8-r.vjt;:cxycuinoline (4.49 g) . 
mp : Ir't . 2°C 

NMR (li-A, -d 6 , 5) : l.bb (3H, s), 2. 4 3 {2H, s) , 3.S7 

;3H, s) , 7.13 (1H, d, J=9Hz), 7.15 (1H, d, J=9Hz) , 
7.5-G-7.66 ( 1 H , m) 

15 

(3) To a suspension or 2, 3-dimethyl-4-hydro>:y-8- 
methoxyquincime (3.0 g) in phosphoryl chloride was dropwise 
added N, N-aimennyi aniline (3.58 g) under ice-cooling, and the 
mixture was stirred for 15 minutes at the same temperature, 

20 for 30 minuses at ambient temperature ana then for 1 hour at 
70°C. The sci.ent was removed, and saturated sodium 
bicarbonate sciution and 10% solution of methanol in 
dichloromethan were added to the residue. The organic layer 
was dried ov c : magnesium sulfate and concentrated. The 

25 residue was purified by flash chromatography (ethyl 

acetate: n-hexane = 1:2 v/v) to give 4-chioro-2 , 3-dimethyl-8- 
methoxyquinc ii:.e (3.02 g) . 
mp : :jt.4-13 7.tl' tf C 

NMR (CJC1 V 6) : 2.55 v 3H, s) , 2.76 (3H, s), 4.06 (3H, 
30 s ; , 7.02 <1H, d, J=9Hz), 7.45 ( IH, z, J=9Hz) , 7.74 

ilH, d, J=9Hz) 

(4) To a solution of 4-chloro-2, 3-dimethyi-8- 
methoxyquir.ul ine (2.5 c) in dichloromethane (5 ml; was added 

35 boron trih: *_.2.C ml) under ice-cooling, and the mixture 
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was stirred r_, . no.rs. The reaction mixture was extracted 
with 10% soiut.on of :.ietiianol in chloroforir., end thc „ organic 
layer was driea ever magnesium sulfate and concentrated. The 
residue was dissolved in acetonicrile under neatinc. and the 
5 mixture was allowed to cool. The resulting precipitates were 
collected by filtration to give 4-chloro-2, 3-dimethyl-8- 
hydroxyquinoline si. 50 g) . 
nip : 121.:". 

NMR (CDCI- : 2 . 54 (3H, s) , 2.71 (3K, s), 7.11 (1H, 

10 d ' J=i ' H - ' <1H, J=9Hz), 7.5 3 (In, d, j= 9Kz) 

(5) 4-Chloro-b- S-Dichioro-3- (N-aiethyl-K- i 4- (.-:; .-thvl- 
carbamoyl ) cinna:'.. = y : gi y oyl ' amino ] benzyloxy ] -2,3- 

dimethylquinoline ..as obtained according to a similar manner 
15 to that of Exa:r^_, 9. 

NMR (CDCI,. . : 2 .,, (3H, s), 2.72 (2H, s) , 2.93 (3H, 
d, J- 1 .... , . 3.24 ;3H, £ , , 3.62 (IK, dd, J = 17, 4Hz), 
3.91 dc ; J=I7, 5Hv), 5.6O (IK, d, ^9J:z), 5.65 

(1H, c , J=9Kz), 6.25 (1H, br q, J=5Hz) , 5.51 (1H, 
d, J«15Kz), C.68 (1H, t, J=5Hz), 7.24-7.34 (3H, m) , 
7.43-7.57 (4H, m) , 7.57 (1H, d, J=15Hz) , 7.74 (2H, 
d, J=9H: ; , 7.3 6 (1H, a, J=9Hz) 



20 



25 



30 



its hydroc:. de 

NMR (CDC1 3 -55,.D, o) : 2.74 {3H, s), 2.99 (3:-, s), 
3.13 (3H, or o), 3.29 (3H, s) , 3.85 (1H, d, 
J=17Hz;, ,.lt: (in, d , J=17Hz), 5.59 (IK, J, J=9Hz) , 
5.73 d, J=9Hz), 6.55 (1H, d, J«15Hz) . 7.-10 

(1H, c, .-=--151:2), 7.45-7.70 (5H, m) , 1.11 (2K, d, 
J=9Hz), 7.94 ilH, t, J=9Kz), 8.08 (IK, d, J-3Kz) 



ExamplA &-> 

(1) Ethyl 3-(2-^-_:.:.yio..yar.iiino)-2-butenoate was obtained by 
reacting 2-benzyi ^yaniline with ethyl acetoacetate according 
35 to a similar manner to that of Example 41- (1). 
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NMR (CIW.-.. 5; : 1.28 ;3H, t, J=7Hz:.. 1.99 (3H, s), 

;2H, c, J=7.0H2), 4.73 (1H, s), 5.11 (2H, s) , 
6.£b-5.9S (2H, m), 7.03-7.15 (2H, m) , 7.26-7.40 
(3K, r.i), 7.47 (2K, d, J=8.5Hz) 

(2) 8-Benzyicxy-4-hydroxy-2-methylquinoiine was obtained 
according to a similar manner to that of Example 41- (2). 

mp : 15 5-2 54 °C 

NMR (DK£_-.: 6 , o) : 2.40 (3H, s), 5.3c (2K, s), 5.90 
(----, : .13 (1H, z, J=8.5Hz) / 7.22 (1H, d, 

J=8.5Hz), 7.2B-7.43 (3H, m) , 7.53 (2H, d, J=8.5Hz>, 
7.5 7 ;1K, d, J=8.5Hz) 

(3) 8-Benzyltxy-4-ttho:-:ycarbcnylmethoxy-2-methylcuinoline 
15 was obtained hy reacting 8-benzyloxy-4-hycroxy-2- 

methylquinoii. ~ v.'itr. ethyl brcmoacetate according to a 
similar manr.~: ; .;, tr.at f Preparation 20- 
mp : IJk-- : 0°c 

NMR (CDC1 3 , 5) : 1.31 (3K, t, J=7.5K~) ( 2.74 (3H, s) , 
20 4.31 (2H, q, u=7.5Hz), 4.81 (2H, s), 5.43 (2K, s) , 

6.53 ;1K, s), 7.02 (1H, d, J=8.5~z), 7.22-7.40 (4H, 
m) , 7.51 (2H, d, J=6.5Hz), 7.79 (1H, d, J=8.5Kz) 

(4) A mixture c. 6-oer.zyloxy-4-ethoxycarbonylmethoxy-2- 

25 me thylquinol ;1.20 g, and palladium on carbon (130 ir.g) in 
a mixture of = tr.anoi (8 ml) and dioxane (7 ml) was stirred 
for 3 hours at amoient temperature under hydrogen atmosphere. 
The reaction mixture was filtered, and the filtrate- was 
concentrated ix vacuo to give •j-ethoxycarbcr.yimethtxy-8- 

30 hydroxy-2-methyiruinolir.e (53S mg) . 
mp : 9 ~ - 9 5 '" C 

NMR (DM£C-_. . 5: : 1.23 .3H, t, J=7.5hz), 2. CO (3H, 

s), _ (_H, J=7.5Hz), 5.07 (2H, s) , 6.92 (1H, 

S) , CH, d, J=8.5Hz), 7.34 (1H, t, J=8.5Hz), 

35 7.52 UH, d, J = 8. 5HzJ 
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(5) 8-[2 / 6-Di-iorc-3MN-methyl-N-f4-(inethyicarbar.oyl). 
cinnamoylglycy ■ j ^inc ] benzyloxy j -4-ethoxycarbonylr:-- thoxv-2- 
methylquinolin, was obtained according to a similar manner to 



that of Exampi 

mp : 134-1 - . 'C 
NMR (DMSO- , 5) : .2? 



s), J. lb (3H, z, J=5.5Hz), 3.15 (3H, s), 2.5' 



(3H, t, J=7.5Ki), 2.53 (3H, 

•51 (1H, 

dd, J = i0.5, 5.5Hz), 3.81 (1H, dd, J=16.5, 5.5Hz), 
4.21 ;£•:;, c, J=7.5Hz) , 5.07 (2H, s; , 5.47 JIH, d, 
J=U.=i:zj, 5.53 (IK, d, J=li.5Kz), e.SS C.:, c, 
J-15H::).. 6.?1 {1H, S ), 7.34-7.49 (?K, a> , 7.,:i-7.68 
(2K, 7.72-7.50 (3H, m) , 7.86 (2K, c, ,7-3. 5Hz), 

8,33 " :: t > J= - -5Hz; , 6.49 (IK, q, J=5.5:.'r.) 

15 its hydroc:. Iir id-i- 

mp : 1 4 7-1 5b 'C 

NMR (DMSO-c c „ 5) : 1.28 (3K, t, J«7.5Hz;, 2.75 (3-J, d/ 
J=4.5Iii). 2.33 (3H, s), 3.15 (3H, s), 3 . 50 ;1H, dd, 
J= 16.5, -i.Siiz), 3.91 (IK, dd, J=16.5, 4.5:: = ), 4.24 
(2H, q, .>7.5Kz), 5.37 (2H, s) , 5.62 (1H, ,:, 
J-10.5..1. , 5.07 i_K, d, J=10.5Hz), -..89 (i::. d, 
J«16Kz., 7.41 (Ih, d, I6Hz), 7.57-7.70 (3K, m) , 
7. 79- 5.0 J (7K, it.;, 8.3 9 (1H, t, J=4.5Hz), 8.52 (1H, 
q, J=4.5iiz) 

25 

(6) 4-Carboxyme u.- cxy- 8 - [ 2 , G-dichioro-3- [N-methyl-M- [ 
(methylcarbamoyi; cii.r.arr.oyigiycyl ] amino]benzylc:-:y} -2- 
methylquinoline ;;as obtained according to a si-r.ilar ir. nner to 
that of Example 
30 mp : 233-Ii.l 

NMR (DMSO-c.:, o; : 2.54 (3H ( s), 2.78 <3H, d, 

J-4.5Hz,, 3.17 (2H, s), 3.51 (1H, cb, J-16.S, 
4.5Hz), 3., 2 (IK, dd, J=16.5, 4.5Hz), 4.95 (2H, s) , 



5.47 {i;,, d, J-lOHz), 5.53 (1H, d, J=l0Hz), .".89 
(1H, d, J= 15.5Hz}, 6.93 (1H, s) , 7. 33-7.50 :1H, rr.) , 
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7.CC-7.7C (2:-:, m) , 7.73-7.81 (2H, m) , 7.85 (2H, d, 
J=e.5Hz), 8.22 (IK, t, J=4.5Hz), 8.49 (1H, q, 

J=4 . 5Hz) 



10 



15 



20 



25 



(7) 8-[2,6- 
cinnamoylgi \ 
2-methylqui: 
dichloro-3- j 
amino] benzyl 
hydrochloric 
Example 7 . 

NMR (Dtf 



its hyc 
mp : 

NMR (DM 

s) 
( i- 
4 . 



Dichlcro-3- [ N-merhyl-N- [4- (me unylcarbamoyl ) - 
ry.:. ; amino j Lrnzyloxy] -4-dimet hylcarba.Tioylmethoxy- 
___:.c- was chained from <-car:_ D.xymethoxy-8- [2, 6- 
,:-inechyl-N- [4- (me thylcarbamoyi ; cinnarcoylglycyl] - 
;>.y i -2-:neLi-.yIquir.ciine and dimethyl ar.ine 
_- acccrdir.c zo a similar manner to ttzz of 

?-C-d 5/ 5) : 2.53 (3H, s) , 2.7-5 (3H, c, 
4.5 Hz), 2.56 (3K, s), 3.04 (2H, s), 2.15 (3H, 
f? -IK, cid, J- 16.5, 4.5H:_ ; , 3.8 0 (IK, dd, 
- . : , 4.5Kz: , 5.10 (2H, s), 5.-5 (IK, d, J=9Hz) , 
. 1 :iH, d, J=9Hz), 6.87 (1H, J=15!:::), 6.88 

s), 7 . 32-7 . 48 (3H, m) , 7.61-7.69 (2H, m) , 
"3-7.31 {3H, ir.), 7.87 (2H, d, 3=8. 5Hz;, 8.33 (1H, 
j=4.5H=), 3.48 (IK, q, J=4.5?:z) 

iriT.ioride 



2.7 8 (3H, d, J= 



.Hz), 2.3 3 (3H, 



30 



2 . 30 i 3H, s), 3.C3 (3H, s) , 2.15 (?':, s), 3.60 
dd, J=16.5, 4.5Hz), 3.91 (IK, dd, J--16.5, 

5.49 ;2H, s), 5.61 (IK, d, J=U.:Kz), 5.66 
d, J=11.5Hz), 5.88 (1H, d, 3=16. 0Hz), 7.42 
d, J=l£.0Hz), 7.53 (1H, s) , 7.63 CM, d, 

, 7.79-7.89 (5H, m) , 7.91-7.99 (2H, m) , 
• I.-:, z, -4.5Hz), 8.52 (IK. q, J=4.5Kz) 



Preparatirr .: 

(1) 1- ( te r t - liu r yldi ?he r.yl si i y ioxymethyl ) - 2 , 6-dirr "hyl-3- 
nitrobenzene octiii.^d by reacting 2, 6- Jimethy '. •■ 2- 

35 nitrobenzyl -Icz'r.oi wi^r. terL-butyldiphenylsilyl :.':.ioride 
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according to c 
NMR (CDC. 
s) , 
(6K, 



:r.r:er to that of Pre: 

-3 (?;-;, s) , 2.20 

. , 7.C-J (1H, d, J=x: 
-73 i5H, n) 



-rat:.: 
■ s), 



S- (1) . 
2 (3H, 
49 



3 11 Z e 

:I ) -wa 

1' c f 1 i - ■ 



(2) To a suspe-s 
2, 6-dimethyl-3-ri aroc 
g) in ethanol (3 76 :r.I 
and the mixture w. 
10 (7.0 g) was aca - . - e re:c 
filtered off, a..- ; iii 
residue was ac^;.u >;at~r a 
The organic lay^r ..as ..as 
magnesium sulfate and car: 
1 5 but yldipheny 1 s i 1 y i c ; ; ya. ; , t h 
pale yellow oil . 

NMR (CDCI 3 , £; : 1. 

s), 3.-:o .:h, b. 

J=8Kz;, l.71 (li 
20 7.66-7.73 (4H, : 



- ; tert-butyldiphenyisilylcv --.methyl) - 
'.e (42 g) and ammonium chit ride (4 .2 
:er (42 ml) was added iron ,'7.0 g) , 
.ad for 6 hours, during wh ' -r iron 
twice. Insoluble arterial' •.■.•ore 
^ace .-.-as concentra : »c . Tt tao 
J extracted with ett.yl aca-ttte. 
ed with water and rrine, dried over 
antrated to give 3- amino- 1 - ' to :r t- 
1 ) -2, 6-dimethylbenzer.e (47. 



(9K, s), 2.09 (3H, s), 7. 
o), 4.70 (2H, s), --.58 (i: 
a, J=8Hz), 7.33-7.45 (67, 



as 



{2H, 



25 



30 



(3) 1- (tert-Butylaiphenyisilyioxymethyl) -2, 6-dimethy . -3- 
(phthalimidoacetyiamir.c)ber.zene was obtained accordi:. ta a 
similar manner ta t:.aa of Preparation 9. 
mp : 207-2i'J°f 

NMR (CDCI3, C; : i.i:. (9H, s) , 2.12 (3H. s) , 7. 7 (2K, 

s), 4 . L7: ;._H, s), 4.7C ;2H, s) , 6. St (1H, :7 
J«8Hz), 7. 25-7.5C (7H, m) , 7.63-7. BC (6H, ::7. 7.86- 
7.96 (vh, ^; 



(4) 1- (tert-Butylaiaheaylt^iyloxymethyl) -2, 6-;:imeth*- 
methyl-N- (phthali:..ia.ac- tyi , amine j benzene was retain*.; 
according to a manner to that of Preparation : 

mp : 180- — ...^ 

35 NMR (CDCI3, t, : 1.0, (9H, s; , 2.21 (3K, a), 2.: 
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s). '-■ 1" (3:;. s), 2.82 (1H, c, J = l7Hz), 4.12 (1H, 
c, J=.7H*; # ,.78 !2H, s), 7.09 ,iH, d, J=3Hz) , 7.15 

UK, c, j=e:~: • ) , 7.34-7.49 (6H, , 7.65-7.73 (6H, 

r.) , 7.30-7.5- (2H, it.) 

(5) 3- (N-G I y c y i - N - r?.e t : . y 1 ami no ) -1- (tert- 
butyldiphenyisilyloxyr-thyl) -2, 6-dimethylbe.nzene was obtained 
according to a similar manner to that of Preparation 11. 

NMR (CDCi 2 , 5) : 1.03 ;9H, s) , 2. CI ,3H, s), 2.22 (3H, 
s) . 2.12 (IK, d, J=I7Hz) , 3.09 ,IH, d, f = 17:-Iz), 
3.15 (3H, s). 4.72 (2H, s) , 6.91 (1H, d. J=8Hz) , 
7.C1 UK, a, J=8Hz) , 7.32-7.4 9 ,£H, m) , 7.62-7.70 
(4K, ;::) 

(6) 1- (tert-Butyldiphe::ylsilyloxymethyl) -2, 6-dirru thyl-3- [N- 
methyl-N- [4- ii-ietnyl carbamoyl) cinnamoylglycyl ] amir.:. ] benzene 
was obtained ^c::^rdir;c -:o a similar manner to th.v: of 
Preparation - -1 - •. . ; . 

mp : 2Gn-203°C 

NMR (CDC: 3 , 5] : 1.05 (9H, s), 2.05 (3H, s] .. 2.26 (3H, 
s), 3. 02 (3K, d, J=5Hz), 3.20 (3:-:, s) , 2.52 (1H, 
da, J=17, 5Hz;, 3.87 (1H, dd, J=17, 5Hz), 4.73 (2H, 
s) , 6.15 (1H, br d, J=5Hz) , 6.51 (1H, d, J=U5Hz), 
6.6s (1H, br •_, J=5Hz), 6.98 (1H, d, J=:.:z). 7.06 
(IK, u. J=8Hi. ; , 7.55-7.48 (6H, ia. , 7. 51 -7. CO (3H, 
rr.) , 7 . w 5-7 . 8 1, ( 6H, ra) 

( 7 ) 2 , 6 - D i n o t h y 1 - 1 - h y d r o x yir. e z h y 1 - 3 - [ N - me z r. y 1 - N- [ ' - 
(methylcarbar:- yl ; cir.na::.cyiglycyl] amino) benrer.e war: obtained 
according to = similar manner to that of Preparation 13- (7). 

mp : 2 61-1-1 2°C 

NMR (DMS;.-u. . o; : 2.27 (3H, s) , 2.4. (3H, s) , 2.79 

(2K J— ;H: , 3.0c (3H, s), 3., 3 (IK, dd. J=17, 
5hi , ...65 ii.., dd, J=17, 5Hz), -..53 (2H, d, 
J=5hr,, 4.38 t, J=5Hz), 6.85 (1H, d, J=15Hz) , 
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15 



20 



7.15 (2H, si, 
J=8hz) , 7.85 
J=5Hz) , 3.48 



(8) To a sciu- 
methyl-N-[4- 
(2.00 g) in N, K 
methanesulfonyl 
mixture was sti 
overnight at a.-j 
water and extr^: 
washed with brir 
concentrated, 
to give 1-chlcr.. 
(methylcarbamo y i 
g) as white pow- 
mp : 232 c c 
NMR (CDC1 3/ 



-or-, or 2, 



■a:; 



d, j=5Hz}, 



3.82 (. 
m) , c . : 
(1H, a, 

m), 7.: 



\ — - A , ^* / 



•■41 (1H, d, J=15Hz;, 7.64 (211, d, 
- ■"' i c, J=8Hz), 8.21 ;1H, br t, 
H, br d, J=8Hz) 

- d ime th y 1 - 1 -hydro: y:..e t hy 1 - 3- [ - 
-yi) cinr.amoyiglycyi .. amino] benzene 
-rmamide (100 ml) was added 
,784 mg) under ice-cooling, and the 
r.Durs at the same temperatur.:- and 
-rauure. Tc the mixture was -dried 
nlorofcrm. The organic layer v/as 
ver magnesium sulfate and 
• .as pulverized wn:. diethyl :-:;her 
uime _::yl-3- [N- [4- 

, l ycy I ] - N-raethyl amino] benzene (2.00 



(3H, s), 2.46 (3K, s), 3.03 (3H, 
i3H, s), 3.59 (iH, c, J=17, Z:iz) , 
17, 4Hz), 4.67 (2H, s ) , 6.20 (IH, 

^ = 15Hz; ( 6.70 (1H, J, J=f?!z) , ".04 
'••14 (IH, d, J=9Hz), 7.50-7.60 (3H, 

J=9Hz) 



25 



30 



35 



(1) 2, 6-Dimethyl-l-::ydro.\y::!ethyi-3- [N-methyl-: i- 

(phthalimidoacetyl) a:r.ino]bcr.zene was obtained from l-(ter-:- 
butyldiphenylsil;, lay. 
(phthalimidoacer , ._ 
manner to that c: 

mp : 2 4 1 - 2 <; 3 c c 

NMR (CDC1 3 , J, : 2.^7 (3H, 2.48 (3K, c) , 3.20 (2H, 

S), 3. Si t IH, c, />i7Hz), 4.18 (IH, a, J=17Hz), 
4.83 (2:;, j), 7.1,: (1H , d, J=8Hz), 7.19 (IK, d, 
J=8Hz), 7. C^-7.7£ .;2H, m) , 7.80-7.88 



nyl , -2, 6-dimethyl-3- [N-u-ethyl-N- 
.. ~i-.;:=ne according to _ similar 

18- ;7) . 
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(2) A mixture or 2, 6- iimethyl-l-methanesulfonyloxyinethyl-3- 
[N-methyl-N- {ph-haiiniccacetyl) amino] benzene and 1- 
chlorome th y 1 - 2 , 5 - d i .?.e z r. y I - 3 - [ N-me thyl -N- 

(phthalimicoacecyl) amino] benzene was obtained accordina to a 
similar manner to that of Example 33- (3). 

Preparafin. . ; - 



(1) 1- (ter:-Bu_yidipi.r:;7l£iiyloxymethyI) -'.<., 4, 6- trimechyl-3- 
nitrobenzene «a: obtained by reacting 2, 4 , triir.ethyi -3- 

10 nitrobenzyl alochol wi :n tert-butyldipheny 1 silyi chloride 

according :c a similar ;:.anner to that of Preparation 28- (1). 
mp : c2-c2"C 

NMR (C:C1 3 , 5) : i . 02 (9H, s) , 2.12 [ 3H, s), 2.18 (3H, 
S;. -2-12 ;2K 4.67 (2H, s) , -.38 ( 1H, s) , 7.35- 

15 7. .o m) . 7.65 (4H, d, J=8Hn 

(2) 3-Amino-l- ; tert-b: tyidiphenylsilyloxy... ethyl ) -2, 4, 6- 
trimethylbenzen?: was on rained according to a sir.ilar manner 
to that of Preparation 34- (2). 

20 NMR (CDC1 3 , 5) : 1.03 (9H, s) , 2. OS :3H, s), 2.2 3 (3H, 

s>, 2.2v (3K, s) , 3.48 (2H, br s lt 4.63 (2K, s) , 
6.72 .'.v., si. 7.33-7.47 (6H, m) , 7.70 (4H, c, 

25 (3) 1- (tert-5ur.yidiphcnylsilyloxymethyl) 

(phthalimidoacetyia-.inc : -2, 4, 6-trimethylber.zene v;as obtained 
according to a sirr.iiar ::.anner to that of P: eparation 9. 
mp : 21 :i-22G°C 

NMR (CDC: 3 , t) : -.01 (6H, s), 1.04 3H, s), 2.11 (2H, 
30 s , 2 . : r . S 2K. , 2.13 (2H, s), :. .21 (1H, s) , 2.31 

(I-:. 2.3^ ;IH, s;, 3.94 (0.7b s), 4.5 ( 1 . 3H, 

si, 4.-24 (!.::•:, s), 4.72 (0.7H, 6.11 (0.4H, s), 

6 . £• e U'.6K, r;, 6.93 (0.6H, s) , 0 . 99 (0.4K, .-;), 
7.22-7.46 ;£:••:. :r.) , 7.63-7.88 (0.CH, m) , 7.9C.-7.94 
35 (1.4H, :r.) 
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(4) l-(tert-i 



' auc y---P- n -er. y i s i I yloxymethyl ) - 3 - ; H-met h yl-N - 
(phthalimidoac-acyi; amine; -2, 4, 6-trimethylber>ten e was coined 
according to a ,i....lar i,.....er t, that of Proration io. 

nip : 14 0. .'j - ^ ; - . 7 ' c 

NMR (CDCl,, 6, : 1.,.; (9H . s), 2.19 < 3 K. s), 2.23 < 3H , 
s), -'-32 (3:1, «•;, 3 . 12 (3H> s)/ 3 _ {1K ^ ^ 
J-17HZJ, 3.92 I;:-:, d, J=17Hz), 4.72 (2H, s), 7.00 
UH, S ), 7.33-7.48 (6H, m) , 7. 63-7.73 (6!:, mi , 
7.80-7. £ 5 (2K, 

(5) l-Hydroxv:,,th^-3-{h ... thvi ( phthali:.. :. ..ace: ■ ,1 ) i no] - 
2,4,6-triineth7i„,,:.,,;.e Wi . -stained according to a simile 
manner to that ;• :-203r,= : ; i:-> 16- (7) 
rop : 254-L 5 •£'•:; 

NMR (CDCl,, 6; : 2.J.3 (3H, 5), 2.44 <6H, s), 3.2€ ; " H, 
s), 3.95 (2::.. s ;, 4. 78 (2H, s), 7. OS <1H, s) , 7.67- 
7.74 \2~, -) , 7. -.,0-7.85 (2H, n) 

(6) A mixture ,.: 1 -:^t:.":a:., 5 ulfonyloxymethyl-2- (N-mc :hvl 
(phthalimidoace: y,, ,, 6-trimethylbenze-ne and l- 

chloromethyl-3- U-^ t::yl-K- .phthalimidoacetyi ; _:ir.ino] -2, 4,C- 
trimethylbenzene was obtain according to a similar mar.r-r 
to that of Example 33- (3). 

(1) 2, 6-Dimetho>:y-3-r:itro: .-r.zyl alcohol was stained from 
2, 6-dimethoxv-3-.__ u 



acid according t„. 3 sir.;, la 
manner to that c: ±-.,::.ci~ _j-;2). 



mp : 71-73'c 
NMR (CDCl 3 , c; 
3.98 (j», 



• 3: ::h, z , j=7.5Hz), :-.96 (-;-:, 

(2H, d, J=7.5Hz), :.75 (1H 



J-8Hz), 7.- r {IH, 3, J=6Hz) 



(2) A mixture 



— -:y-3-nitrobenzyl :.. - thane -ul 



ate and 2, 6-dimc- . _. 2nzy i chloride v... obt; 
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according to a similar manner to that of lx ample 33- (3) 
Preparation 



e1 



(1) 1- ( tern -Hut yldiph-:vvlsilylcxymethyl } -2, 6-dimethyl - 3- [N- 
2thyl-N- (phthalimicoacecyi) amino ] benzene was obtained by 
reacting 1- { ter t-butyl ziphenylsilyloxymethyl ) -2, 6-dimethyl-3- 
(phthalimidoacetyiamin:: ) benzene with ethyl iodide according 
to a similar manner to that of Preparation 10. 

mp : 1A6-2L0°C 

10 nmr (c::: 2 . ■; ; : :.04 oh, s;, i.i: ,3H, t, j=7.5Hz), 

2.22 ,_H, 5) 2.23 (3H, s), 3.21 (1H, q, J=7.5Hz) , 
3.78 d, >I7Kz), 4.01-4.12 :2H, m) , 4.73 (2H, 

s), 7.10 ;2K, c) , 7.33-7.47 (6H, m) , 7. €5-7. 73 (6H, 

m) , 7. ;;o-7.s.. ;2H, m) 

15 

(2) 2, 6-Dimethyi-l-hy^r:;xyinethyl-3- [N-etnyl-N- 
(phthalimidcsret y: ) ami:.:: ! benzene was obtained according to a 
similar mamn-r . chat _i Preparation 18- v 7; . 

mp : 2j5-2-j7 c C 

20 NMR (CDC1 3 , 5) : ..12 (3H, t, J=7.5Hz) , 1.50 (Hi, br 

s), 2 . -1 € (3K. s), 2.49 (3K, s) , 3.24 (2H, m] , 3.88 
(1H, c, J=17hz) , 4.03-4.19 (2K, m) , 4.73 (2H, br 
s), 7.15 (2H. s), 7.68-7.75 (2H, m) , 7.80-7.38 (2H, 

m) 

25 

(3) A mixture li 2 , 6-*.._me thyi -1-methanesu- f onyloxyme thyl-3- 
[N-ethyl-N- ipnthriimidt acetyl ) amino] benzene and 1- 
chloromethyi-2 , C-dimetn yi-3- (N-ethyl-N- 

(phthalimidoace t y i ) aminr j benzene was obtained acrrrdir. ~ to a 
30 similar manner t ; that zi Example 33- (3). 

Preparation ^ 



(1) To a si;r:e.. sc:u: ..n of 3-benzyloxy- -hydroxy-2- 
methylquinc-_:.e u.CC ■, and 2, 5-lutidine :3.03 c) and 4- 
35 dimethyl amintpyrr nine -22j mq) in dichlorcn.ethane (80 ml) was 
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added trifluorcmetr.ar.esu.fonic anhydride (5.-35 g) drcpwise in 
an ice bath. The react-:, mixture was stirred at the sr. me 
temperature fur ha_r an . uur and then at anient temperature 
for an hour. The ...ixtur, ,as poured into saturated :~- , niuin 
Chloride (100 ml), extracted with chloroform and drie: 
anhydrous magnesium sulfate. The solvent was removed 
vacuo and the residual sciid was crystallizec from 90% 
aqueous acetonicriie (lOi mi) and collected to give 8- 
ben 2 yloxy-2-methyl-4- ( tri f iuoromethanesuifcnyloxy) cuir.oi: ne 
(6.58 g) as white 



ever 



wo e r 
mD : 1 5 1- • c 



mg) , 



NMR (CDC1,, c : 2..C (3H, s), 5.46 ill:. £) , 
d, J=7.5.-:z,', 7.:. 5-7.60 (8H, m) 

15 (2) A mixture of i -senzy 1 = ,:y-2-me thyl-4- ( tr i ; i-j or-: 

Sul£onyloxy)quir.oiir.e (30. mg), vinyltributyl tin C 
tetrakis(tripher.yip::osphi:.-a. palladium (0) (45.6 -g) 
lithium chloriae (t-C aq) 1,4-dioxane (6 mi. was re fluxed 
for three hours anc then at ambient temperature 

20 overnight. The mixture w_u diluted with etny. acetate ,nc 
was added silica gei (70-250 mesh, 5 g) and stirred at 
ambient temperature for ha.f an hour. The silica gel 
removed by filtratic:: and the filtrate was concentre 
vacuo. The residue was chacmatographed on a silica 
column eluting with -^thyl acetate - n-hexane (1:4, v /; to 
give a solid. This uoiid ..as crystallized frc::. diis-v-sov: 
ether to give s - -en a . o xy- . c hy 1 - 4 - vinylqui r. „ i i ne ;110 n: 
as pale yellow sciiu. 
mp : 1 1 4 . 2 '- r 

30 HtfR (CDC1 3 , 6} : 2.8. (3K, s) , 5.45 (2H ( s) , 5. 55 (lr 

d, J=i:Hz; , 5.91 ,1H, d, J=16Hz), 6.-5 [1:1. 
J-7.5K=: , 7.2C-7. (5H, na) , 7.44-7.55 [2\\, ••, 
7.59 J, J = 7..-Hz} 

35 (3) To a stirreu sa_..tion 8-ber.zyloxy-2-m-L:.vi-4- 



:■ z i r. 
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vinylquinoline .3 30 mc in 1,4-dioxane - ;.;;cer (2:1, V/V, 1 
ml) was addeo caaaiyti; amount cf osmiuir. *:_-troxide in tert- 
butanol in an i _ - bath. Sodium periodate .342 mg) was added 
to the reaction mixcur.. portionwise and cr- resulting 
suspension was vigorously stirred overnight at ambient 
temperature. The mixture was extracted with ethyl acetate 
and washed with 'water and brine. The organic layer was dried 
over anhydrous magnesium sulfate and concentrated in vacuo to 
give a brown oil . Thi . was purified by a silica ec-i column 
eluting with e::.v.. ace ate - n-hexane (!:". V/V) :;o give 8- 
benzyloxy-4 - i or:.. . - -2-n. anyiquinoline as a _.eliov: aclid (123 
mg) . 

mp : 1 2 9 . 1 ■"' t 

NMR (CECi-., I) : 2.90 (3H, s), 5.4C .2K, s' , 7.10 (IH, 
c, J=7.:::t) , 7.24-7 . 40 (3H, m) , 7.41-7.55 (Ei:, m) , 

7.71 {!:-:, s). 8.46 (IK, d, J=8.C5z), 1 " . 4 2 <1H, s) 

(4) To a saarr^u sciu.aan of sodium dihyc: agenpd:; :e 
dihydrate ( 7 S 8 :aa; and a-:nethyl-2-butene [J '15 mc; in tert- 
butanol (12 mi) ~ud water (3 ml) was added 3-benzyic->:y-4- 
formyl-2-me thyicutnclina (700 mg) and sodium chic ride (79% 
purity, 457 rug) successively at ambient t emperat ■. re . After 
being stirred fcr one and half an hour, tha reac: ;:a vas 
quenched with wa:er (11 mi), then the ?H of the :.intura was 
adjusted to about 3-4 / addition of IN hyurochiaric acid. 
The mixture was .-.trac . with chloroform and dr;,: : ov _r 
anhydrous magnesium su::ate. The organic anase war 
concentrated in vacuo and the residual solid was triturated 
with diethyl ethrr to give 8-benzyloxy-4-c:.:bcxy- : - 
methylquinoline -729 nu . 98.5%) as a pale voiiow w'dor. 
mp : 24 1 . 3" 7 

NMR (Ct:i } -::^CD, a, : 2.82 (3H, si, 5.41 Id!, r : , 

7. .., u, .-7.5Hz), 7.24-7.hd: OH, m) , 7..-: (IH, 
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(5) To a stirred fixture of 8-benzyioxy-4-curboxv 
methylquinoline (7 'JO mg) , potassium carbonate { 6 5 f 
N,N-dimethylfor.~amiue (0.2 mi) was ciropwise added 
iodide (409 mg; unuer ice- cooling and the mixture * 
5 for 30 minutes at tne san.-j temperature and for 1 hc 
ambient tempera :u:, . To . xe mixture was ad^-d v/ate 
extracted with ethy. acetate.. The organic i_,er wr 
I with water and bri;;e, dried over magnesium sulfate, 
over magnesium suliare. ".'he solvent was removed, c 
0 residue was crystallized ."rem diisopropyl ether to 
benzyloxy-4-ethoxyc;::.rbony . -2-methylcuinoline : 6 3 6 ;: 
solid. 

mp : 134 . :°C 

NMR (CDC1 J , 0:1., ; 3H, J=7.5Hz;. v. 85 

5 4.48 ( 2K, j, J=. . Irlz), 5.45 <2H, s ; , 7.04 

J=7.5Hz), 7.26-7 . .,3 (4K, xn) , 7.46-7.35 (2 
7.79 !1H, u) , 8.11: (1H, d, J=7.5Hz; 

(6) A mixture of y -benzyl e::y-4-ethoxycarbonvi -2- 
► methylquinoline (601! mg) a..b palladium ( II ) hyoroxic 
in a mixture of c t;:„:.ci u mi) and dioxane [C ...1) v 
for 3 hours at ~:.u___;.: temperature under hyarutan a: 
The reaction mixture was : tiered, and the filtrate- 
concentrated. The residue ..as pulverized with :.-he>: 
give 4-ethoxyc3rbor i yl-8-hy.:rcxy-2-methylquincii:ie ( 1 
pale yellow solid, 
mp : 71. 8 'C 

NMR (CDC1 3 , 5i : 1.^1 (3H, t, J=7.5Hz), 1.77 . 
4.49 hH ( .;, j = ' l\\z) , 7.16 (IK, d, f-7.fy 
(1H, l , . 5Hz; . . 83 ; 1H, s) , 8 . 1 1 . IK, 

J=7 . 5hz ; , j . 35 ( ^h br s) 



Preparation 4 0 

A mixture , = -oer.-yI.;.:y-2-mechyI"4-vinyir;uinol 
mg) and palladium ; 1 : ;< hydroxide (40 mg) in a fixture 
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10 



15 



20 



25 



ethanol (1.5 nil; and c-lcxane (1-5 ml) was stirr-: a for 9 hours 
at ambient ceinpo:a:urc under hydrogen atmcspher: . The 
reaction mixture was i-Itered, and the filtrate .*as 
concentrateu . '.Jne re^:ue was purified by fiasr 
chromatography (ethyl ^senate : n-hexane = 1:2, v/V) no give 
4-ethyl-8-hydroxy-2-me tr.yiquinoiine (66 rug } as brown oil. 

NMR (CDCio, 5) : 1.36 (3H, t, J=7.5Hz), 2.G3 (3H, s) , 



;_H, q, 

(in, g), 7.:: 

Preparation 1 

(1) To a suspension c 
methylquinoime (300 r. 
tetrahydrof ur an ;2 ml) 
portionwise in an ice u 
half an hour, then que:. 
The mixture was track- 
layer was dried jver an 
being concei.cra : :-^c in . 
on silica gei eiuting 
an amorphous sol m whi_. 
ether to affcrc 0-benty 
(250 mg) as a cc -cries;. 

mp : 137.0-140.7".; 

NMR (CDCl 2 , 6) : 

(2H, s! , 5.9, 
7.13 d, 



=7. 5Hz), 7.10 (1; 
(1H, t, J=9Hz), ' 



(lb 



-ben z y 1 oxy- 4 - f o : my 1 - 2 - 
in a mixture of methane 
;as added sodium bsrohyd: 
.tn. The suspensim was 
:ned with saturated sodii 
■c with chloroform :nd t: 
.ydrous magnesium sulfate 
-uuo the residue was chrc 
bth ethyl acetate - n-he:- 
. was solidified with di: 
: c x y- 4 - hydr ox yme t h y 1-2 -m ■■ 
solid. 

■1.19 (3H, s), 5.12 {211, : 
d, J=8H2) / 7.V1-7.-' 

-9Hz) 



1:2} , 7.15 
d, J=7.5Hz) 



(3 ml) and 
!e C 0. 6 mg) 
:irr :.d for 
chloride . 
org" nic 

Af :er 
tographed 
e tc give 
pro; yi 
vlcuinoline 



::), 5.45 



(2) 4-Hydroxymez:iyi-S~ 
30 according tc a similar 
NMR (CDC^-ZZ^OD, 

s) , - 7 . :: ;ih, 
(lb, s; 



. y drox y- 2 -me thy 1 qu i n o 1 i n 
;unner to that of Prepar; 
:■; : 2.71 (3H, s), 5.10 
:i, J=8Hz), 7.29-7.^3 (21 



.s -rained 
n : (6) . 

• r 

:r;), 7.51 



35 



Preparer ion 
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(1) To a soluble:. „: B-- 
methyl quinolino 11 -\C mg) 
was added sodium hyhroxic 
cooling, and the mixture 
same temperature. To th~ 
(82.7 mg) under ic~-cooli; 
15 minutes at the xame te. 
ambient tempers :u: • To . 
sodium bicarbonate soiuti.. 
with ethyl ace:a:c-. The 
twice, dried over ~iar.esi 
vacuo- The residue >;^s 
(ethyl acetate :.n-hexane = 
me t hox yme t h y 1 - 2 - m e t : : y I cu 1 ; 
solid. 

mp : 73. --Vu. 
NMR (CDC1 ; , 6 J : 2.E. 
s) , 5.45 ;2H, s; 
(8H, r.) 

( 2 ) 8 -Hydroxy - * - m e c r. a x ym :: 
according to a simirar mar.. 
NMR (CDCK, 6) : 2.'. 
s ) , ~ .12 , 1H, a, 

PreparaHnn 4^ 

A mixture c: 2-nydrox\ 

(8,03 g) and concentrated . 
refluxed for 24 hour:;. Tx.. 
concentrated an:.:::;;, xater 
with chloroforn. . f... jrg;.. 
dried over magn^- a__;.. ruira. 
residue was puriti^c .c:or; 
give 8 -hydroxy- 2 - :::e t x y 1 - 4 - 
NMR (CDC1 3 , Cj : 2.7: 



. . z yiox y- 4 - hydroxy;:. 
N, N- dimethyl font: 
i 50% in oil, 23 . 2 
s stirred for 15 
r.ixture was added ■: 
:;, and the mixtura 
. erature and then r 
. - mixture was aa-ue 
., and the mixture 
aanic layer was v/a 
: sulfate and cor. re 
ified by flash chr 
: 3, V/V) to give l 
line (12 2 mg) as 



3H, s), 3.51 (3H, s) 
G.99 (1H, d, J=9:-lz) , 



:yl-2-methylquinci 
<r to that of Prex- 
{3H, s}, 3.53 (3h, 
-=3Hz) , 7.29-7.44 



ttnvi- - 



vas s- 
; erni - 



s) , 



x;iline (2 g) , crotanoy 
•arochloric acid (6 ml) 
a.ixture was neut 
.xaer ice-cooling, zr.z ■ 
x layer was wash-... ./it': 
and concentrated ;n v; 
;,: to a convention-:. :i m.- 
•.nylquinoline (2.4 g) r 
:3H, s), 7.14 (1H, :: .) , 



.5 : 1 ) 
:*r te- 

*-t : he 
di :5 

trer for 

: at 

:r 

"ac - : ;d 
h ! . ter 



: ined 

") . 

5 ■ 2H, 



:he 

c ■ 1 . 
-- 36 
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pc: 



u. .-. , ... , 



61 (£H, m), 7.i>5 (IK, , J=?"Hz) 



Preparation — 

The following corr.; cunds were obtained accc: 
similar manner to that Preoaration 27- (1). 



\c to a 



10 



(1) 6-Hydrc>:yme-:hyl-3, 
3, 4-dihydrc-2 (IK) - 
mp : 1 c-1 ■ 3 U C 
NMR (CLCl-;, 5i : 

J-7.5H;:), 4.; 

7.22 (2H, m) 



-dihydro-2 (1H) -quinolim -froni methyl 
: i nol i none - 6-carbox vl a t e 



t, J=7.SHi> , 2 



t, 



(2H, s), 6.74 (IH, d, J 'Hz), 7.14- 



(2) 5-Hydrcxv^ethyl-2- 
15 methyl 2- [ (£) -2- 

mp : >;9B..-°C 
NMR <CLJ: V 5; : 

7. .0-7. 4 S (3i: 
(3H, iu) 

20 

Preparation - " 

{1} To a solution of n. 
carboxylate (500 .ag) in 
solution of bcra-.e-ir.eth, 

25 (2.5 ml) und-.-r cool. 
45 minutes. After cool- 
added thereto, and the . 
solvent was removed, an. 
to the residue. The or . 

30 saturated sooium cicarh: 
magnesium sulfate and c: 
pulverized w_ ;.n -iisop: 
1,2, 3, 4 -tetr „;:yc;; equine .. 
mp : 72-8^ u d 

35 NMR (CD2 2-,, o) : _ 



-2- (4-pyridyl) vinyl] r 
.yridyl ) vinyl ] pyr 1 cine- : 

73 (2H, s), 7.34 ,,H, ci. 
c.j, 7.53 (1H, d, J = 16!:-: 



:hyl 3, 4-dihydro-2 (1H) -r 
:etrahydrof uran was dror- 
. sulfide complex in tec. 
. j , and the mixture was . 
. c , methanol (1 mi) was . 
xcure was stirred :or 1 
ethyl acetate and water 
nic layer was washed wi: 
ate solution and crine. 
centrated in vacuc. Tn 
, c ether - n-hexane tc ■ 
ne-6-carboxylate ;.-35 ~ 

-3 (2H, quint, J=7;»z) , : 



Ldine (from 
trbjxylate) 

J=lCHz) / 
3. 2 3-8.65 



:olinone-6- 
e a dded 2M 
:ydrof uran 
:iu:-d for 
:pwi ::e 
ur. The 
re added 
water, 
Lcz: over 
,si* ue was 
■. thy 1 
..olid. 

" (2H, t, 
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J=7Ho. , 
UH, o>r 



23 (2;., t, J=7Kz), 3.83 
/ 6.3- ;1H, d, j=3Hz), " 



9-7 



(2) 6-Hydroxyn.echy:.-!, 2 # J 
according to a oimi.ar ma;.. 



NMR (CDC1 5 , 
quint # 
J=7Hz; 
6. 90-- 



5 : : 1 . 
J - 7 H 2 ) , 2 
4.4S (2?i 
00 ( 2H, ;.. 



(3) To a solution 6-hv.: 
tetrahydroquinol ne ,314 1:. 
added acetic an;.;.di ^ je (5b 
mixture was stizrec :or 1 
solvent was removed in vac:, 
sodium bicarbonate solution 
organic layer wa; washed w: ; 
concentrated in vacua. Th-. 
preparative thin-lay«r chrc: 
=1:2, V/V) to g. 
tetrahydroquinol. 
mp : 95-10; 
NMR (CDCI3, 
J=7Hz) , 
(2H, t, 
m) 



-acety 

.2 7 mo 



. "O 

5} 



1 .70 
2.24 (3H, 

J="".iz) , 4. 



; - tetrahydroquinol ine w 
■•r to that of Preparatic 
: <1H, t, j=6Hz), 1.90 ■: 
3 (2K, t, J=7Hz), 3.28 
0, J=6Hz), 6.44 ti:-;, d, 



::jymethyi-l, 2, 3, 4- 
in methanol {4 ; war 
.u; under ice-con;:::, 
■ r at the same teo.csrat* 
and ethyl acetate and 
as added to the reoidu. 

water and brine, drier 
esidue was purified bv 
tography (n-hexane : ethv 
hydroxymethyl-i .1,3, 4 
0 powder . 

:H, t-iike), 1.96 (2H, 
/ 2.75 (2H, t, J-7Hz), 
(2K, d, J=6H2), c.96-' 



:2?:, m) 

0 -r oined 
:7- :5) . 



J he 
nr. ted 



;-;.ate 



30 



35 



(1) A mixture or 3-;:;,r thoxy- 
10% palladium on oarbon (10l 
2 hours under 3 atmoaoner ic 
filtration, the filtrate war 
ami no- 3 -me t h o x yb e n :; y 1 a 1 c o h c 



nitrobenzyi alcomn (1 
...:;) in methanol wao sti: 
: -assure of hydrogen. A; 
concentrated in vacuo f 

* 310 mg) as an oil. 



NMR (CDC1 3 , Ci : 3.77 br s), 3.84 (2? 

{2H, s), 6.C: (1H, J=8Hz), 6.76 (1H, d 



s) 



nd 
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6. Si fiH, s) 

(2) To a sciuticr; cf . --;rd.no-3-methoxyber::.yI alc::-hoi (900 
mg) in meth_.-oI .. : as ac — ; acetic anhydride (l.B c' -::.- ! er ice 
5 cooling, anc the rriixtu:,: was stirred for 1 hour at the same 

temperature. After ev.v_„ration, the residue was dissolved in 
ethyl acetate, and the rjiution was washed with scciun 
bicarbonate solution, .-_t~r and brine, dried over r.acnesium 
sulfate and conct.- trat :.c in vacuo to give 4-acetar.: do-3- 
10 methoxybenzyi alcohol ,ii0 mg) as solid, 
mp : iO-'i^C 

NMR {CLj: 3# 5) : . J3 (1H, z, J=5Hz., , 2.2? 77. s) , 

3.r0 u-H, s) . ..55 (2H, d, J=5Hz). 6.38-0.:: (2H, 
m) , 7.74 (IK ... s), 8.32 (1H, d, J=E?::z) 



15 



20 



25 



30 



Preparation -7 

The following co::.;.. u:;ds were obtained acccrd: :vj to a 
similar manner tc that ,: Preparation 32- (7}. 

(1) 6-Formy — 3, ., -dihy... . -2 ( 1H) -quinoline 
mp : 2.7*C 

NMR (CD:i 3 , 5) : 1.70 (2H, t, J=7.5Kz}, 3.07 (2;:, t, 
J=7.5Hz), 6.5-1 ;1H, d, J=8Hz), 7. £8-7.75 ilW, m) , 
9.o9 (ill, s) 

(2) 1 -Acetyl - 6- rorrr.yl- 1 . 2, 3, 4-tetrahydroquir.oline 

NMR (CD-7i 3 . O) : ' .: (2H, quint, J=7i.z) , 2.77 { 3H, 

s). 2.o.: (2H, '. . J=7Hz), 3.81 (2K, t, J«":. : z: . 7.46- 
7.00 (1H, brp„:..:j, 7.65-7.74 (2K, m) , 0 . : 7 ; 7H, s) 



( 3 ) 4 - Ac e t ar:. i d o - 3 - me t h . : . y b en z al deh yde 
mp : 1 D "C 

NMR (CDC: 2 , i) : 1.25 (3H, s) , 3.97 (2H, s), 7.41 (1H, 
d, J = 2i.z), 7.,_ ;iH, dd, J=2, 8Ku},. 7.7-3 -l.", br 
35 S), = .:r (IK, .. J=8HZ) , 9.88 (IH, s) 
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(4) 5-Formyl- -2- ( ; . _.<ridyl ) vinyl ] pyridine 
mp : 132 -13C":: 

NMR (CDCI-., 6; : 1 . . . [Yd, d, J=16Hz), 7.47 {?.-. ~, 

J=6K;:}, 7.56 (•::, d, J=8Hz), 7.78 (iK, r\ • - : - Hz)/ 
5 8. IS (IK, dd, J-j, 8Hz), 8.65 (2H, d, J=5K:-.:. 9.07 

(1H, d, J=2Hz), ;C.12 {IH, s) 

(5) 5-Formyl-..- -2- (3 yridyl) vinyl ] pyridine CTrr-.. :"- 
hydroxyme i [ (£} . - ; 3-pyridyl ) vinyl ; l yrid in-: : 

10 NMR (CDCI-., 5) : 7...: ;i H , d, J=16Hz) , 7.35 

J=5, zHz) , 7.54 d, J=8Hz), 7.35 (IK 

J=16I-..:;, V . S3 {...:. ddd, J=2, 2, 8Hz ) . 8. . 9 ". dd, 
J=2, JHz} , 3.58 d, J=5Kz), 8.12 (IK. <. 

J=2H_-, S-.J5 (i;.. a, J=2H-), 10.10 (IH, .-) 



15 



20 



25 



The follow_ng jj.t.?ou:... were obtained acccrdir.r .•• .- : 
similar manner :: z::yz of . . -oaration 1. 

(1) Methyl (E) -3- (2-oxo-l. l, 3 , 4-tetrahydroquir.aiir. - f - 
yl) acrylat 

NMR (CDCI3 , 6) : 2.U (2H, t, J=7.5Hz), 3. CO [2V. . r. , 

J=7.5iiz} , 3.80 s), 6.35 (1H, d, J=lCHz) , CI 5 

(IH, u, J=JHz), ...1-7.39 (2H, m) , 7.30 (:•!, br s) 



(2) Methyl (E) -3- (i -acety_- 2, 3, 4-tetrahydrcquinoj.i:. 
yl) acrylate 

NMR (CDCI3, 0) : 1.9". ; 2.4, quint, J=7Hz;, 2.2' :. 

s), 2.75 UH, t, „-7Kz) , 3.79 (2H, t, J=7::z: . 1.30 
30 OH, . C.38 (i::. J, J=16Hz}, 7.27-7.33 V.. 7. - 

(3) Methyl 4-ac-_- .oo-3-:...--. :.oxycinnamate 
mp : 137"C 

NMR (CDCI3, i! : 2.21 3H, s) , 3.80 (3H, s), :.f 
35 (3H, £.. , C.3 5 (li;. J=16Hz), 7.01 ( IH, v), ' .24 
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CH, d, J=6i:.-., 7.63 (IH, d, J=16Hz), 7.53 (1H, br 
S) , 8.4 0 (IK. ::, J=8H2) 

(4) Methyl (E) -2- (3-c — clyl) acrylate (from 3- 
quinolir.ecarbclde.r-.-e) 
mp : 122"C 

NMR (CDCI3, 5) : . . 67 (3H, s), 6.66 (1 H , d, .T=i;Hz), 

7. CO CH, t, j-SHz), 7.78 (IK, z, J=8Hz) , 7.81-7.90 
(2H, rr,;, 8.11 CH, d, J=8Hz) , 8.25 (IH, :, J=2Hz) , 

9-:0 CH, d, .-2Hz) 

(5) Methyl C)C-[6-[ . L " -2- (4-pyridyl) vinyl J py rid : n- ?- 
yl] acrylate 
mp : >:;3.: ,u c 

NMR (CD,.. 3 , 3) : ,3 ( 3 H, S)/ 6.53 CH, d, f-K:; 2 ), 

7. 3-i CH, d, J-CoHz), 7.40-7.47 (3H, jr.), 7.C4 (1H, 

d, J=lCHz) , (1H, d, J=16Hz), 7.87 (:;:, d, 

J= ' 3:i2) ' 3 - 63 d, J=6Hz), 8.75 (IK, d, J=2Hz) 

(6) Methyl C) -2- (6- [ (2; -2- ( 2-pyr idyl ) vinyl ] py r idi 

yl] acryiite { from 1- iormyl-2- [ (E) -2- (2-pyridyl ) vinyl J - 
pyridine,' 

NMR (CDC1 3 , O) : ..=3 (3H, s), 6.52 CH, d, CCCHz) , 

7.22 (1H, dd, . = 5, 8Hz), 7.45 (2H, d, ~=8:lz) , 7.65- 
25 7 - 77 m )/ (1H, dd, J=2, 8Hz), 8.'; ;ih, d, 

J=5Hz), 6.75 CH, d, J=2Hz) 

(7) Methyl (E)-3-[6-{ C 2- (3-pyridyl ) vinyl ] pyrid; -2 - 
yl] acryCue 

NMR (CDC1,, ..) : ...1 {3H, s) , 6.51 CH, d, JC^iz), 

1 (y-, d, . .•.'Hz), 7.32 (1H, cd, J« = , 7.41 
(1H, d. J=3Hz, . 7.60 (IK, d, J=16Hz), 7 . C CH, d, 

j=i:hz;, 7.85 . dd, j=2, 8Hz) , 7.90 >i: , C ;id, 

J=2. 2. .Hz), ..54 (1H, a, J=5Hz) , 8.73 (::••:, .j, 

j=2"::z), o.8i d, j=2Hz) 



20 



30 



35 
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Prenaral-j^ sc. 

The folic-.. inc conpou- « were obtained according 
similar manne- :o c . : -^paracion 3. 

fl) (E)-3- (2-0;-.c-2. 2, 3, - ■; ~ -rahydroquinolin- 6-yl ) ac: 
acid 

mp : >250"C 

NMR (DMSO-J 6 , 5) : j.^G (2H, t, J=7.5Hz), 2.90 
J=7.r:-:z;.. 5.40 d, J=I6Hz), 6.G6 (IK, c 

J=SR::-, 7.41-7.- ; ;3H, m) 

(2) (E) -3- (l-.-._icy.:.-l, 2, ... ; - cetrahydroquinol in-6-vl ) 
acid 

NMR (DMSO-d £ , o) : ;.. 5 (2H, quint, J=7Kz>, 2.1 
s), 2.7 3 (2K, t, ;=--7Hz), 3.68 (2H, t, J=7Hz; 
(1H, c, J=15Hz), 7.41-7.63 (4H, rr.) 

(3) 4-Acetamic.-2-::.^thoxy. _:.-amic acid 

mp : 221 . -..-2 3 -j "C 

NMR (DMSO-u.-, c; : 2. ,3 ( 3H, s) , 3.39 (3K, s). £ 
(1H, c, J=i6Hz), ,.20 (1H, d, J=8Hz}, 7.23 { 
S-like; ., 7.53 d, J-16H2) , 8.07 {1H, J , 

9.26 (in, 3} 

(4) (E) -3- (3-QuinoIyi) acrylic acid 

NMR (DMSO-u . c. : € „: ,1H, d, J=16Hz), 7.66 (1.- 
J=8Hz ; , 7. -.2-7.8-. .1.H, m) , 7.96-8.0C (2H, m) , 
(IK, c.. J=2Hz) , i.;:: (1H, d, J=2Hz) 

(5) (E)-3- [6-[ (El; -2- (.J-Py:-. _yi) vinyl j pyridir.-3-yl U :ry 
acid 

mp : >250°c 

NMR (DMSO-c,;. 5; : 6..1 UH, d, J=16Kz) , -.56-7.7 
(6H, rr. b . _ :J j=2, 3Kz) , 8.5S (21:. c 

J=6Hz), S.C (1H, J=2Hz) 
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(6) (E) -3- [ 6- [ ;Z) -2- -;i-=yridyl) vinyl]pyridin-2-y: ] acrylic 
acid 

NMR (DMSO-d,= , 6) : 6.70 (IK, d, J=16Hz), 7.73 (IK, dd, 
J=5, 3Hz), T. 59-7. 72 (3H, m), 7.78 (!H, c\ J=2Hz), 
5 7.83 (2H, cc:i., J=2, 8, 8Hz), 8.19 (II!, cci, J=2, 

8Kz) , S.62 d, J=5Hz), 8.86 (1H, d, J*2Hz) 



(7) (E)-3-[6-[ (E)-2- 
acid 

10 NMR (DMSO-ci 6 , 6) 

J=5, GHz), " 
J=8Hz; , 7.6- 
8.09-O.22 C 
s - 1 i K - ; 



15 



20 



25 



30 



F.xamplP 43 

(1) 2, 4-Dimethyi-3- [.' 
methylamino ] bent yioxy [ 
hydroxjf-2, 4-ciir.-_- -hylqv 
1-methanesulf onvloxyitu 
(phthalimidoace: yl) arc: 
dimethyl-3- [H-u-chyl-i 
according to a cimila; 
mp : 123-125°C 
NMR (CDC1 2 . 5) : 
S), 2.58 (2: 
J-17K-), 4.. 
J=10Hc), 5.- 
7.1 9-. '.2 3 • . 
d, J=-Jr:s), 



Pyridyi) vinyl ] pyridin-3-y ■ ] acrylic 

6.69 (1H, d, J=17Hz) , 7 . 3 (IH, dd, 
.9 ( IH, c / J=16Hz) , 7.60 C". :, 
IH, d, J=16Hz), 7.78 (.:::, . >17Hz), 
:a) , 8.50 (IH, d, J=5K::), ' - B 3 (IH, 



•7-dimethyl-3- [N- ( ph tha 1 imi 0 :: c e t yl ) -N- 
;jirioline was obtained by r : • cuing 8- 
r.oiine with a mixture o: 2. -dimethyl- 
:r.yl-3- [N-methyl-N- 
Lc jbenzene and l-chlororn.-th;- . 6- 

• ;pnrhalimidoacetyi) amine] btr-.tc-ne 
manner to that of Preparati.cn 6. 

2.50 (3H, s), 2.58 (3H, s). 2 . --'5 (3H, 
s), 3.22 (3K, s), 3.94 (i::. :!. 

• ( ih, d, J=i7Hz), 5.38 .:. 

: (IH, d, J=10Hz), 7.15 :1H. ::r 2), 
■ . 7.42 (IH, t, J=8H:>, (IH, 

.7-7.74 <2H, it.), 7.50-7. 3 2 m) 



35 



(2) 8- [3- ( H-Gi \ cyl-i:- cnylamino ) - 2, 6-di.T.ethyIbe:-.:: yioxy] - 
2, 4-dimethyiquir.cline obtained according to 2 :::~iiar 

manner to that c: Prey ..ration 11. 
hid : :45-i4S°C 
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10 



15 



NMR (CDC1 5 , 6; : 2.2: 
s) , 2 . 68 {3H, , 
d, J=17H_. , 3.1. 
d, J=5Hz:, 7.1C- ; 
7.42 (IK, t, j=,-h 



(3H, s), 2.52 (3H, s), 
2.93 (IK, d, J=17Ez), 
s), 5.34 (2H, 3), 
13 (2H, m), 7.22 (1H, 
7.61 (IH, d, J=8Hz) 



20 



(3) 2, 4-Dimethyi-S- [2, 6- v. 
pyridyl) carbamoyl ] phenyl j ■„ 
quinoline was obtained by 
methylamino) -2, 6-di:.. = chyl;. 
with phenyl 3- [ ; 4 -py r idyl ; 
to a similar mar.2-.er ;o th;.. 
NMR (CDC1 3/ 5; : 2.1 
s) , 2.G8 ;3H, 3 J , 
5.09 (IK, or d, . 
(IH, br s; , 6.72 
7.15 (IK, or s), 
br d, J-uL.i ; , 7 . : 
J=8Hz) , 7.rC (2K. 
J-7.5H2J, J. 51 U 



i:;.ethyl-3- [N-methyi-N- [m 
idoacetyi ] amino] benzyl:, 
i erecting 8- [3- (N-giycyl-: 
..-..lyioxy] -2, 4-dimecnylqu; 
. : . ; r l- amo y 1 ] p h e n y 1 c a r o a m a t ■; 
:- c: Example 19. 
I ;2H, s)/ 2.53 (3H, s), 
. 3-23 (3H, s), 3.93 (211, 

:=:ohz), 5.25 (ih, d, j=: 
v IH, br s) , 6. 98-7 . 03 (2 
V . 2 0 (1H, br d, J=6Hz) , 
7.55 (2H, m) , 1.65 (12: 
J=7.5Hz), 8.4 3 (2K, 
.-!. or s) , 9.75 (IH, br s! 



25 



its dihydrochlcride 

NMR (CDCI3-CD3OD, 5) : 2.32 (3H, s), 2.47 (3::. 
2.93 (6.4,- or s) , J. 27 (3H, s) , 3.80 (2K, . 
5.39 (IH, cr d, J=10Hz), 5.50 (IH, br d, 
7.19-7.30 .3K, it., . , .53 (IH, brd, j=aHz) .. 
(2H, br d, J=8Kz, , 7 .71 (IK, br s), 7.73-7 
m), 7.91 !.;:•;, br , 5.42-6.52 (4H, m) 



> ExanmlP At 

(1) 2-Methyl-8- [2-i--: 
obtained accerdi: 
Preparation c . 
mp : 184-18^°c 
NMR (CDCI3, ;.) : 



hyl-2- 
i- tc ; 



robenzyloxy] qui no 1 in; 
-.ilar rr.anner to that 



s), 2.80 (3H, s), 
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s).. 7.00 (IH. u, J=8H2>, 7 .28-7.44 (4H, ::.} , 7.74 
(IH, d, J'Sr.z,, 7.82 (IH, d, J=3Hz) , 3 . C : (IH, d, 
J=5Hz) 

5 (2) 8- [3-Ainino-J:-met;.y-Ocn2yioxy] -2-methylquir.2lir.-2 was 

obtained aczordirr :c- a similar manner to th.= : c! 
Preparation 8. 
mp : 223-227°C 

NMR (CDC 1 3 , 5) : 1.23 (3K, s), 2.79 (3H, s) , 3.65 (2H, 
10 br s ) , 5.41 s), 6.68 (IH, br d, J=r.::), 6.92- 

7.05 (3K, m) . 7.24-7.38 (3H, m) , 8.00 (2H, d, 
J=oKz, 

(3) 2-Methy2-6- ;2-me::.yl-3- (phthalimidoacetylcni: '- 

15 benzylor.y] cuinoii::!- was obtained according to similar 

manner t:o cnat oi •■ reparation S. 
mp : 2<J3-235°C 

NMR (DMSO-c 5 , 5) : 2.27 (3H, s), 2.65 (3:-:, ;.48 

(2K, c, . 5.3- ;2H, s), 7.20 (IK, t,' 2=8 •: 7.26- 
20 7.34 m; . ..85-7.96 (4H, m) , 8.2C {!:". ci, 

J=oH2,- . 9.8: . br s) 

(4) 2-Methyi-6- [ 2-met:r.yi-3- [N- (phthalimidoacetyl : -2- 
methyla.-;ino; benzyicr.yj quinoline was obtained recording 

25 to a si.-ilar manner to that of Preparation 1C. 

mp : 156-iOl'C 

NMR (CDC1-, 6) : 2 .47 (3H, *W»2.80 (3H, ) , 3.26 (3H, 
s). 3.-2 (lh. j.. J=l7Hz), 4.19 (IH, o. 2 :7"2) , 
5. -.6 ;2H, ss . '. .u6 (IH, br d, J=8Hz) , 7.: 3-7.42 
30 (5H, r,: , 7.C£-7.75 (3H, m) , 7.81-7.82 (22. .-•) , 8.03 

(IH, ci, J-6h::i 

(5) 8- [3- (N-Giy c y I - !•« - ::. . r. y 1 amino ) -2-methylben:. yl:. -y] -2- 
methylcuir.r line i obtained according to \ rrdlar 

35 manner :z- z:.z.z c: :-• r^aration 11. 
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NMR (CDC1-., c. : L . 1 ,3H, s) , 2.80 (3H, s 
d, J=-17H-; ; 3._j {in, d, J=17Hz), 3.24 
5.40 (2H, s), 1.:: (IK, br d, J=SHz) , 
d, J=SHz), 7.21-7.43 (4H, ra) , 7.60 (1» 
5 J=8Hz;, 8.03 (Ih, d, J=8Hz) 

ExampIP 4 5 

(1) 2, 4 — Dimethyl - •_• - ;3- [:■;-- . thalimidoacetyl ) -H-r 
2, 4, 6-trimethyi;je:-._/ioxy , __i:.oiine was obtained ;: 
10 8 -hydroxy- 2 , 4 -c _ me - r. y iqu_.\_ii"e with a mixture of 
l-methanesulfonyic::yi~ethy- - :■- [N-methyl-N- (phthnli 
amino]-2,4, 6- trine -:::ylbe:: and 1-chlororr.ethyi- 
N- (phthalimidoacetyi ; ami:.j j -2, 4, 6-trimer.hylbenzer. 
to a similar ne:.ne: zo t:."t of Preparation 6. 
15 mp : 204-1. C £ ' J 

NMR (CDC1 3 , 6, : 7..:. ,3H, s) , 2.47 (3K, s) 
S) , 2.64 /3H, 2.68 (3H, s) , 3 . i £ (j 

(2H, - ) , 5.32 d, J=10Hz), 5.39 {!!■ 

j=10Hz), 7.10 v.), 7. 15 (1H, 5), 1. 

20 J=8Hzi, 7. -U (ill, z, J=8Hz), 7.60 (1H, 

7. 68-'/. 7^ {2H, 7.81-7.89 (2H, m) 

(2) 8- [3- (N-Glycyi -r. : -met;.yi-.-ino) -2 , 4 , 6-trimethy 
2, 4-dimethylqui::oi^..c was. coined according to a 
25 manner to that cf Prepare. -I-::. 11. 

NMR (CDCI3, 6) : 2.--j : 3H, s) , 2.29 (3H, s! 
s), 2.65 ;3H, s. , 2.68 (3H, s), 2.95 (2: 
(3H, s), = . 31 U:=. s), 7.02 (1H, s), 7. 
7.21 <iH, c, J=.::.} , 7.41 (IK, t, J=8:iz 
30 d, J=8. J .z) 

Example 4 6 

(1) 8- [2, 6-Dimt-znc:/. - 3-r:i :i _oenzyloxy 1 -2-methylq - . 
obtained by reacuir.:: 8-hv;:r i.y.y-2-methylquinolir.s ■. 
35 mixture of 2, 6-cine .r.cxy- l -:.i -robenzyl methanesui : 
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2/ 6-dimethoxy-3-r.icroLir.u : .-I chloride according to aimilar 
manner to that: of Preparation 6. 
mp : 152-19G°C 

NMR (CDC1 3 , 5) : 2 . 63 (3H, s), 3.91 (3H, r ) , 7.03 (3H, 
5 s), 5.40 (2K, a), 6.78 (IK, d, J=8Hz!, 7. ."2-7. 31 

(2K, m) , 7 . 37-7.46 (2H, in), 8.00 (IK, d, J-OHz) , 
8.09 (iH, d, J^SKz) 

(2) To a mix:u:-c of L 2, o-dimethoxy-3-nitrobc-r.zy a::y]-2- 
10 methyiquinolirie :2.28 .,\ t ferric chloride (68 rc) , a\rbon (68 
mg) and methanol ;34 r.i i was added hydrazine nonoh r rare 
(1.25 ml) at 50°C / and t:.a fixture was refluxer :"r ::ours. 
Ferric chloride ;C8 mc ; , carbon (68 mg) , hydra.: i.nt 
monohydrate (1.25 ml) _r.d methanol (10 ml) war fa:;-; _-r added, 
15 and the mixture was reilaaed overnight. Insoluble riterials 
were filterec off, anc r:.,- filtrate was concent rat- a . The 
residue was cissaived In anloroform, and the strut ..a -./as 
washed with saturated raaiun bicarbonate solutia.u, ■ . aar and 
brine, dried aver magra_ a ium sulfate and concen: rat ■; - The 
20 residue was purified by rilica gel column chrc.--.:: :. ray 

(chlorof orm-methur.ol ) and crystallized with mc ■: to give 
8- [3-amino-2, u-dia.ethcayrer.zyloxy] -2-methylqui::^ i: . •. (1.33 g) 
as pale browr. crystals, 
mp : 2Go-210 u C 

25 NMR (CDCi 3 , 3) : 2.27 (3H, s), 2.37 (3H, ::), 2.72 (3H, 

S), 3.27 (2K, ar s) , 5.32 (2H, s) , C. TV , d, 
J=£Kz), 5.91 d, J=8Hz), 7.18-7.:: ; 7. mj , 

7.36-7. -12 (2H, ::.) , 8.00 (IH, d, J=3i:-* 

30 (3) 8- [2, 6-l'imet:.Gxy- 2- > uhahalimidoacet ylamir , . 1 rxy] -2- 

methylquinolir.e ;,as or : a..:.-cd accoraing to a siaila. ..inner to 
that of Prepi.ra a a zr. 9. 
mp : 22--2j2°C 

NMR (CDC2 2 , a) : 2.70 (3H, s), 3.79 (3K, 2 7 (3H, 

35 s) , 4. to <2H, 5.36 (2H, s), 6.62 12 
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J=8Hz!, 7. 22-7. j: (2K, m) , 7.32-7.42 (' 
7.79 ;2H, , 7.^-5-7.92 (2K, m) , 7.99 

j=8Hz,, c.-J3 -r s) , 8.19 (ih, d, 



10 



(4) 8- [2, 6-Dim t -zhc. 
me thylamino ) ben z y i c : 
according to a simi. 



3- 



• 1 - 9 - ■ 

J — 



ma 



184-185' 



NMR (CDCI3, 6} 
S), 4.J1 
d, J- j "Hr: 
7.24-7 4, 
(2H, r., , . 



C /1 



, ~::chalimiaoacetyi ) -N- 
ir.ylquinoline was obts 
: r co that of Preparat 

;5H, s), 3.29 (3H, s] 
..22 (1H, d, J=17Kz), 
s), 6.79 (1H, d, 

', . 69-7 . 7 5 ( 2K, m ) , 7 

_, J=8Hz) 



^::;ir:o) -2, 6-dimetnoxyh 
. according to a simil:. 

(2H, s), 3.10 (1H, d, 
_;, 3.30 (3H, s) , 3.81 
5.44 (1H, d, J=10:: 
12 (1H, d, J=8Hz), 7.2 

ExampIP 47 

25 (1) 2, 4-Dimethyi-3- -2, 6-uir.-.err.yl-3- [N-ethyl-N- 

(phthalimidoacetyl ) a.:-ir.o] t-.-r.-.yloxy] quinoiine was < 
reacting 8-hydro:.y-2 , -.-dir.. yiquinoline with a in.: 
2, 6-dimethyl-l-m- ':n3::rsui: _:.y_c:-:ymethyl-3- fN-echy: 
(phthalimidoacetyi ) a.-..ir.o]L-.:.i-_T;e and 1 -chlorous thy 
30 dimethyl- 3- [N-eti. y I- : ( pht i- idoacet yl ) amino ] ben 
according to a si~ii;.i .-ar.:..:r 10 that of Preparat; 
NMR (CDC1 3 , 5} : 1 . 1 : . ,2H, t, J=7.5Hz), 2 . 5C 
2.58 (2K, -., 2.:.: ;3H, s) , 2.68 (3H, s). 
m) , 3.S-. d, 2-i7Hz), 4.05-4.19 {2H, 

35 (2H, s ; 5) , 7. 20 (2H, s) , 



15 (5) 8- [3- (N-Gly::yi-::-met:.y: 

methylquinoline ;,as ootai..-=j 
that of Preparation :i. 

NMR (CDC1 3 , 5; : 2. ii 

3.22 iiH, .:, j- 

20 5.33 (.:-:, j=:„ ; ; 

(1H, d, j-j:;z) , . 

nt), 8.-0 !1H, d, J 
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d, J=oHz), 7.-.Z (IH, t, J=8Hz), 7.61 :i:-\ \, 
J=bHz) . 7.67-7 .72 (2H, ir.) , 7.80-7.8f :2V.. :r.) 

(2) 8- [3- (N-Glycyl-N--_--:r.yiamino) -2, 6-diraethyl' -•nrvl -xy] -2,4- 
5 dimethylquincline was cciiined according to a . imiia. manner 
to that of Preparation II. 

NMR (CDC1 3 , 5) : i-I5 (3H, t, J=7.5Hz), :. . 32 (2H, s), 

2.22 CH, s), 2.62 (3H, s), 2.67 (3K. s), 2.89 (IH, 
d, J=I7Hz), : .ii (IH, d, J=17Hz) , 3.:" :;h m) , 
10 ■ 4.1-; a) . .22 (2H, £), 6.99 (IK c. J 0Hz), 

7.12-7.17 (2.1, , 7.22 (IK, d, J=8K:. , 7. \2 (IH, 
t, J=2H^;, 7.;: { IH, d, J=8HZ) 

F.y ample 4 8 

15 (1) 8- [2, 6-L-imeLhyl-3- [;■;- (phthalimidoacetyl) -: - 

methylaminolbenzyioxy] -2-::-.ethylquinoxaline was b:. *i:.ed by 
reacting 8 -hy dr c : . y— 2 -.t. . y i qui noxa 1 ine with a -:r of 

2, 6-dinethyl-i -!'.:-: -hanejui-i^nyioxyir.echyl- 3- [N-n: .by:.- 
(phtha'limido^etyi } ami:.-- ; benzene and 1-chloroir. .hy .-' , 5- 

20 dimethyl-3- [N-reec::yl-N- ; p.-.inaiimidoacetyl ) amir, b- .z .n-= 
according to a similar warmer to that of Prepa .t;- n 6. 
mp : 12^-127 c c 

NMR (CDCi 3 , 5) : 2.50 (3H, s) , 2.54 (3H, .: ) , 2.76 (3H, 
s), 3.22 (3H. s) , 3.96 (IK, d, J=17Ii. , l.: 0 (IH, 
25 d, J=17riz), -.27 {IK, d, J=10Kz) , 7.: -'. .3" ;2H, 

m) , 7. 2.-7.7 , 4H, m) , 7.81-7.89 (2H. .74 (1H, 

s) 

(2) 8- [3- (N-Gly~yi-N-: chyl amino) -2, 6-dimethy y j::y]-2- 

30 methylquine-.-iine obtained according ■ r s.. -ilar 

manner zo zr.:.z of Preparation 11. 

NMR (CDCi 2 , o) : 2.22 (3H, s), 2.51 (3H, ), 2 73 {3H, 
s) . 2.2:> (3K. -;. 2.53 (IH, d, J=17K , .. S !1H, 
d, J=i.::_), -.22 (3H, s), 5.34 (2H, , '. I ;1H, 
35 d, 3=oUz) , 7.1. (IH, d, J=8K2), 7.2& 12. 
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J=8Hz,, 7.65 J=8H2) / 7.7 6 (1H, 

8.74 (in. s) 

ExamnlP 4Q 

5 The follov.ing ;.ompour.j.s were obtained accor. 

similar manner :o ir.an ci i:-.^:r.oie 9. 

(1) 8-[2,6-Dic:.ic: - -3- [r.-...c-cnyl-N-(4- (methyicar! 
cinnamoylc-ycy.: : asiir.c ; zsr.zyloxy] -2, 4-dimeth-.. 
10 NMR (CDC1 3 . 5; : 2 . : : (3H, s), 3.00 (3H, d, 

3.26 :3H, :;), (i H> dd, J=17, 4Hz) , 

dd, J=i7, 5Hz) , i. £: (1H, d, J=10Hz), 5 
J=10Hz., J.32 :;r d, J=5Kz), 5.52 ( 

J=15H: . , ,.72 . 7. _r s), 7.14 (1H, s), 
(2H, , ". .33-7 ;CH, m) , 7.74 (2K, d 



15 



its hydrochloride 

NMR (CDC1 3 -7D 2 C7\ 6) : 1.95 (3H, s), 2.S9 (." 
3.07 { 3K, or s). 7.22 (3H, s), 3.89 (1H, 

20 J=17Hz;, 4.20 (I;;, d, J=17Hz), 5.58 (1H. 

J=10Hz. , 5. £7 [I.;, .j, J=10Hz), 6.68 (1H, 

J=15Hz,, 7. 35 (.::.. d, J=15Hz>, 7.40-7.6.7 

7.67-7 7 6 ,3-;, , 7.7 9-7.90 (2H, m) 

25 (2) 8- [2, 6-Dichiorc- 3- [N-.sachyl-N- [4- (methylcarba 
cinnamoylgl yryi : amine; Lir.cyloxy] -2, 3-dimethyl 
NMR (CDC1 3 , 5) : 2.4 7 ;3H, s) , 2.65 (3H, s) , 
d, J=5Hz), 3.27 ;3H, 5), 3.65 (IK, dd, J 
3.94 < - .i, uc, J=_7 1Hz) , 5.53 (2H, s) , 
}0 br d, --5H- • , 6. .._ d, J=I5Hz) , 6.69 

S), 7. (2.-.. 7.36-7.41 (2H, n) . 

(4H, m; . 7 . ' 4 (2.., l:, J=8Hz), 7.81 (iH, : 

its hydrochloric j 

NMR (CDCl 3 -CL< 2 CO, 6) : 3. 32 (3H, br s) , 3.00 
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3.1J ,iH, br . 
J=:7Hi) , 4.21 
J=l DHz ; , 5.6:.- 
J=15Hz;, 7.3-1- 
(IK, br s) 



, ,. 3.29 (3K, s) , 3.89 ( H. d 

d, j=i7Hz), 5.60 : h, d 
[::-:, d, j=iohz), 6.69 ■: h, c. 

7.51 (7H, m) , 7.67-7.8" (' : ":, 



8. 63 



(3) 8- [2, 6-L'ichioro-3 
cinnamo\ ig i '.. _yl ] v. 
ethoxyqu incline 
10 NMR (CDCi 3 . c) : 

2 . c 5 ( 3:-: , s ; , 

3. c'5 (1::, CC. 

4. C9 <2K, q, 
d, J=5:Iz ) , £ 

15 J=:Hz,. 7.1b 

7.29 t, 

d, J=o:lz), 7 



:nethyl-N- [4- (methylc:. b: -:?.oyi ) - 
j benzyloxy] -2, 3 -dime" .yI-4 



2 (3H, t, J=7.5Hz), .. 
00 (3H, d, J=5Hz), 3. 
= 17, 4Hz), 3.94 (1H, 
. 5Hz), 5.62 (2H, s) , 

::k, d, j=i5Hz), 6.7: 

c, J=BHz), 7.30 (i: 
::z) , 7.45-7.62 (4H, : 
(2H, d, J=8Hz) 



: " ; "r. , s) , 
'■ :: :, s) , 

. 5Hz), 

.: • :h, br 
br t, 



'•"3 Hz) , 



(1H, 



20 



25 



its hydrochloride 

NMR (CDCl-j-CDrjOD, C) : 1.61 (3H, t, J=7 . 

2.51 (2K, overlapped with H 2 0) , 2.98 
(3H, <}, 3.2b {3H, s), 3.66 (IK, d, 
(1:., u. J=17::z; , 4.42 (2H, q, J-7.5H 

d, J«iJHz), b.co (1H, d, J=10Hz), 6. 

J=I5H_;, 7.2a (IK, d, J=15Hz), 7.48-' 



. ! , 3.01 
z . 4.26 
. !1H, 
::. d. 
!.K, m), 



7. '.'3-7 .90 



:-a) 



30 



(4) 8- [2, 6-:;imez:'.yl-: - [ 4- (methylcarbaraoyl ) 



cinnamoylgl y_yl 3 - 
e thoxy c rb l; : . y 1 - 2 - 
NMR (CD i 3 :.) 3 od 



35 



(3.., : 

J=:Hz, 
3.-6 

5. :-4 



3.2:. 



■w. : i chylamino j benzyloxy '; 
: ! _:".yiquinoiine 

1.47 -3H, t, J=7 . 

s), 2.77 (3H, s) , 
s> , 3.62 (1H, dd, 
2-17, 4Hz), 4.00 (2H, 
C.20 (1H, br q, J=5Hz) 



: d, 

; ..; 5Kz) , 



2Hz), 



!1K, d, 
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PCI, 



j=17Hz., -:.7i t, j=shz) , i.oe c 

J=8Hz) . 7.IC (I;:, d, J=8Hz), "7.20 (IK, 

7.48-7.62 ;4H, 7.70-7.60 (3H, m) , 6 

J=8Hz) 



its hydrochloride 

NMR (CDCI3-JD3CC, 5} : 

(3H, s,, 2.19 {:::, 

s) , 3.27 , 3::, s, , 
J=7.5Hz), : .41 ::i 

6. 60 { h, j. j- .. 
j=15Hz, , . . r3 

7.80 <2H, J=.::_ 

s), B.-.2 d, := 



1.51 (3H, t, J=7.5Hz) 
; , 2.97 (3H, s), 3.1 
;..;i (2H, s), 4.60 (2: 
■i, J=9Hz), 5.51 (1H. 
:, 7.24 (2i:, s), 7 . 4 C 

J=8Hz), 7.70 (IH, 
, 7.92 (IK, t, J=8Hz) 

■■■■Hi) 



(5) 8- [2, 6-Dime: 
cinnamoylgl. 
methyl quinoj 
NMR (CDCI3, 
2.52 (. 
3.06 (1 
J=17, i 
6.25 C 
6.72 (I 
(2H, mi 
7.51 ( 
(1H, d 



.hyi-3- [K- ; 4- :.:uethylcarbamoyi ) - 
cyl , -N-ir.-.. ur.vi - nino] ber.zyloxy J -4 — 

5) : .Ill, z, J=7.5Hz) , 2.32 

H, , 2 . JV • 2K, s) , 2 . 99 (3H, d, 
H, J=: . Ill- ), 3.25 (3H, s), 3.C 
Hz;, 3.8C >1H, da, J=17, 4Hz), 5. 
H, br q, 3=7. 5Hz), 6.51 (IH, d, J 
H, J=22z;, 7.04 (1H, d, J=8Hz) 
, 7.34 d, J=8Hz) , 7.44 (IH, 

2H, j., J«ih=> , 7.55 (IK, d, J=17K- 
, J -" j Hz) , ,. (2H, c, 3=9Hz) 



its hydrochi orii:j 
NMR (CDCI3-CD3C:, 5) • 
(3K, s ; , 2 . . 6 ( 3.: , 

d) , 3.2 3 sj. 
d, J=15Hz i . 3 . 5 ; 
J=9Hz), 5..... (12. 



:.50 (3H, t, J=7.5Hz) 
■j), 2.96 (3K, s), 3.C 
1.2-1 (2H, c, J=7.5Hz), 
LH. d, J=15Hz), 5.39 ( 
J=9Hz), 6.63 (IH, c: 
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d, .:=9Hz), 7. -51-7.76 (2H, m) , 7.81 (2H c. 7=9Hz) , 
7.8-.-7.S5 (21-:, :n) 

(6) 8- [2, 6-Dimethyl-3- (W- (4- {methyl carbamoyl ) - 

5 cinnamoy-gly=yl] -K-rr-tnylamino j benzyloxy] -4 -- 

hydroxys thy L-2-mec y i qu i nol ine 

NMR (CDC_ 3 -C3 3 OD, 6; : 2.32 (3H, s) , 2.50 (3:- , 3), 

2.6-3 (3H, s), 2.96 <3H, s) , 3.24 (3H, .:), 1-65 (1H, 
d, J-lTHz) , 3.92 <1H, d, J=17Hz), 5.1C ( :i, d, 
10 J=9Hz), 5.1G (1H, c, J=9Hz), 5.31 (2H, s ' , 5.56 

(1H. d. J=16:iz), 7.13 (1H, d, J=7.5Hz), '..'3 UH, 
d, J=7.5Hz), 7.26 (1H, d, J-8Hz), 7.39-.7.- ( CM. 
m), 7..,-, (2H. J=SHz) 

15 its hydrjch- .ride 

NMR (CDCi 3 -CD 3 OD, C! : 2.20 (3H, s), 2.50 [2' , .-), 

2.97 (3H, s), 3.04 (3H, s) , 3.28 (3H, :) ' .7', (1H, 
d, J=17Hz), 3.91 (IK, d, J=17Hz), 5.3': { '!. s5 , 
5.37 (IK, d, J=SHz) , 5.51 (1H, d, J=3Hz) . .66 (1H, 

20 d, J=lSHz), 7.25 (1H, d, J=8Hz) , 7.30 M7, 3, 

J=6HZ). 7.4S d, J=i5Hz), 7. 52-7. 62 2:, ir,), 

7.67-7.33 (2::. r.j , 8.15 (1H, s) 

(7) 8- [2, 6-r ime.:iyl-3-- [N- [4- (methyicarbamoyl ) - 
25 cinnamoylglyzyl] -:i-!r.ethylamino] benzyloxy] -•" - 

methoxyir.e th y I - 2 -it-- -hyiquinol ine 

NMR (CDC1 3 , 5) : 2.35 (3H, s) , 2.52 (3H, :}, 2 70 (3H, 

s), 2., -3 <3K, d, J=5Hz) , 3.24 (3H, s!, 3 ; " . <2H, 

1, J=17, 5Hz) ,3.86(1:. • J- 17, 



30 



:ih, 



S), 3.-2 

4H:.l, -,.87 illi. si, 5.34 (2H, s), 6.24 ( . :■ br q, 

J=:Hz>, 6.50 ;1H, d, J=15Kz) , 6.73 (1}:, :.: 7.05 

(lh, ci. J=3::-:, 7.15 (1H, d, J=8Hz), -29 (1H, 

m) . 7.J3 (1H. s). 7.45 (IK, t, J=8Hz) . 7 •• -7.60 

(4h, r... , 7.7 1 -2H, d, J=9Hz) 



35 
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\ — 



10 



its hydrocnlc .-_tie 

NMR (CDC1; -CL JD, c 2.30 (3H, s), 2.4 9 

2.96 (3H. s), ..•-8 (3K, s), 3. 28 (3H, si, .5 (3H, 

s), 3.80 ;1H, 2, J=17Hz), 3.S6 (1H, d, 7>? ' ), 

5.13 (2H. s), i.<is (IK, d, J=9Hz), 5.50 d, 
J=9Hz), C.62 ( . H , d, J=15Hz), 7.24 (2K, .-.), '.44 

(1H, d, J = 15Hz; f 7.51 (2H, c, J=9Hz) , 7. ".6 " 74 

(2H, , 7.80 ,2K, d, J=9Hz) , 7.90 (1H, 9Hz ) , 
7.99 IK s) 



(8) 8- [2, 6-Dim.thy--3- [; - ; -i - (methyl carbamoyl ) - 

cinnamoylg.ycy .. j -N-:..c-::yiamino]bei:zyloxy] -2-::. •. -4- 
pheny 1 qu i n _ 1 i : . 

NMR (CDC1 3 , 6; : 2.2j {3H, s) , 2.55 (3H, s) , 2. (2:1, 

15 s), 2.99 ;3K, J=5Hz), 3.26 (3K, s), 3 . . H, 

dd, J-17. 4Kz) , 3. 65 (1H, dd, J=17, 5Hz) , : ; 7 (2':, 

s), 6 25 in, ■: j, 7J = 5Hzj, l . 50 (IK, d, J= !z), 
6.73 1H, or z, 2 = i-V.z) , 7.07 (1H, d, J=7 . 5: . . 7.16 

(IH, c, J = 7.5Hz; , 7.20-7.30 (3H, it.) , 7.3: ( .". t, 

20 J=7.5Kz), 7.44-7. CO (8H # m) , 7.74 {2H, d " iz) 

its hydrochloride 

NMR {CDCI3-CD30D, 5} : 2.32 (3H, s), 2.50 (22. 

2.96 ;3K, 5), 3.12 ( 3H, s) , 3.29 (3H, 2 .- C", 

25 d, J=l7Hz , 3. £7 { iK, d, J=17Hz) , 5.42 (•::. 

J=9Hz; ( 5 .55 (IH, 2, J=9Hz) , 6.64 (1H, c, 7 'Hz), 
7.33 (lH, a) , 7.4C-7.88 (15K, m) 

(9) 8- [2, 6-Dimechyl-3- {K-ir.echyl-N- [4- (inethylcarbai: :;• •• 

30 cinnamoylgi ycy. , amir.L' j ber.zyioxy] -2-methylquinc ' .e 

NMR (CDCI3, 5) : 2.2-] (2K, s), 2.51 (3H, s). . (3K, 

s), 3. 32 2H, c ;-rKz) , 3.27 <3K, s), 2. 7 H, 

dd, J=i7. =Kz). 2. -r (IH, dd, J=17, 5Hz} , 7 (2\l, 

S), 6.77 ..H, t. J=5Hz), c.53 (IK, c. • z) , 

35 6.71 (iH, t, ;^dHz) , 7.09 (IK, d, J=t-:-. ... ) . .19 
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(IK, ci. J=6Hz:, 7.30 (IH, d, J=8Hz), ".5-7.61 (3H, 
m) , 7.57 (IK, t, J=8Hz), 7.72-7.79 (3::, .! , 8.75 
(li:, S. 

5 (10) 8-[3- [N- [ (E. -3- (£-.-.ce.ylaminopyridin-3- 
yl) acryioyl -lycyl ] -K-i-e thy 1 amino] -2, 6- 
dimethyiber:::yloxy j -2-nethylquinoxaline 

NMR (CDC1 3 , 0) : 2.22 (3H, s) , 2.35 (3H, r.) , 2.51 (3H, 
s). 2.77 (3H, s), 3.27 (3H, s) , 3.64 'I:' id, J=17, 
10 5H_) , ^.87 UK, cd, J-17, 5Hz), 5.35 :2K >) , 0.47 

(IK, ci.. J=l:Hij, 6.71 (IK, br t, J=5H:.), 7.10 (1H, 
d, J=c!.z), ..b UK, d, J=8Hz), 7.31 IK i, 
J=oHz; , 7.52 UH, d, J=15Hz), 7.67 (IK, . J=6Hz) , 
7.'.- 6 UH, d, : = 8iiz), 7.85 (IK, d, J=8Kz) 3.07 (IH, 
15 br s), 7.21 br d, J=6Hz), 8.36 (IK, :..t s) , 

8.7 4 (IK, s) 

Example 50 

The follow!.. g ccn.pcuncs were obtained accc:::i:.' to 0 
20 similar manner t^- thai zz Example 1. 

(1) 8-12, 6-Lichioro-j- •.'•i-ir.ethyl-N- [ !E)-3- (2-oxt-l ': , 3,4- 

tetrahydroquinoli::- G-yi) acryloylglycyl ] amir. :] :. . .-.zyioxy] - 
2 -me t hy i qu i :: o 1 i n e 

25 NMR (CDCI3, 5) : 2.63 (2H, t, J=7.5Hz), 2.72 !2H ( s), 

2.97 CM, t, J = 7.5Hz), 3.26 (3H, s), 3.6 UH, dd, 

J=4, l.-Hz), i. 94 (1H, dd, J=4, 18Hz), -5.6; 

(2K, i:., , 6.1U ;ih, d, J=16Hz), 6.60 (IK, .-like), 

6.71 ,_H, c, ^o::zi, 7.18-7.54 (9H, m) . U1 UK, 
30 br 5) , 3 . 02 UK, z, J=8Hz) 

its hyd: ochl zzic- 

NMR (DMEJ-cU, 6) : 2.46 (2K, t, J=7.5Hz), 7. (2K. t, 

J=7.5H^,, 2.1U (3K, S), 3.15 (3H, s), 7. . (IK, dd, 

35 J«*. 1-Kz), li . 0 7 (IH, dd, J=4, 16Hz), ... -5.7 
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(2H, ...), --65 .I.:.. ■:, J=16Hz;. 6.87 (1H, 
7.29 .iH. d, J:-:-iz. , 7.31-7.42 (2H, m) , 
(6H, ;-..), .21 :-iike) 6.96 (iH, brp 

(IH, i;) 

5 

(2) 8-[3-(N-[ (11) -3- (1-Acecyl-I, 2, 3, 4- tetrahycroqu 
yl) acryloyigli jyl ] -K-^ethylamino] -2, 6- 
dichlorobe-.zy. _>:yl -:.;echylquinoiine 
NMR (CDC1-5 5 i-H, quinn, J=7Hz) , 2. 

10 s) , 2 66-.-. 77 .5.:. 3.26 (3H, s), 2.C 

j=4, .6K- . 3.'-: t, j=~hz), 3.S4 

16Hz) 5.-9-5.70 (I'M, m) , 6.4 2 (1H, d, J 
6.60 .IE, : , 7.21-7.36 (6H, n) , 7. 

(6H, ...), - : .03 c) 

15 

its hydrocele:. .. de 

NMR (DMSO-... 6 , .... : i (2H, quir.c, J=7Hz), 
S), 2.72 ,-'H, :.. J=,Hz), 2.91 (3H, s), : 
s), 3.59 ,1H, = . J=4, 16Hz), 3.67 (2H, 
20 3.89 ,2K. t, J-7Mz), 5.57-5.77 (2H, n) , 

d, J=_6Hz., 7. 1.7-7. -:3 (2K, m) , 7.50-7.61 
brpea. 1 :)/ 7. 77-=. 00 (7H, m) , 3.27 (IH, t, 
B.90-5.C: (IH, r.-.i 

25 (3) 8-[3-[N- (4 • Ac_- ^amioj--:-u-ct:hoxycin::amoylglycy] 

methylamin. ] . 5 - di 1 o r -benzy lox y ] - 2 -me t h y 1 
NMR ( CDC 1 3 , 6, : 2 . 1 '-• (jH, s) , 2.73 (3H, s ! , 
s), 3. 84-,. 00 n) , 5.60-5.71 (2H, r.) 

d, J=,6K-., 6. /J ( 1:1, brpeak), 6.93 (111. 
30 7.12 ,1H, d, J--2::-:;, 7.20-7.34 (3H, m) , 

(4H, .-.), --.31 -r s), 8. 02 (IH, d, J 

(IH, .., . --dHz; 



35 



its hydroc.lc. : de 

NMR <DMSO-- 6 , :) : (3H, s), 2.89 (3H. 
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(3H, s; 3.8-. i3H, s), 5.56-5.69 (2K, v.:), 
d, _" = 16Kz), 7.10 ;IK, G, J^SHz), 7.21 CI! 
7.31 (!.-., d, J-i5Kz), 1.12-1.96 (6H, in.), 
d, J=8K_), 8.20 CH, t-like), 8.93 (1H, b 
9.21- (IK, s-Iike) 



(4) 8- [2, 6-Dichl ^ro-3- [K-methyl-N- ( 3-rriethyl-4- 
nitrocini.amc ylglycyi ) arr.ino] benzyloxy] -2-methyl 
NMR (CDC. 3, :) : 2.55? (3H, s), 2.72 (3H, s] , 

S), 3.1. (1H. dd, J=4, 16K-), 3.94 (IK. 
16K. ), •■ . 60-i.TC :2K, m) , '3.56 (IK, d, .7= 
6.7, (:::, t-:i:-:e), 7.22-7 .33 (3H, m) , 7.: 
(5K hi j . 7.5: :IK, d, J=16Hz) 7.98 (IK, c! 

8. 01. c::, d, j=skz) 

(5) 8- [2, 6-D-ch. jro-3- [ H-methyl-N- [ (E) -3- (3-quir.ol 
acryloyi , ly.; /i ] air._r.uj oenzyloxy] -2-methyiquir.cl 
NMR (DMS..-a. : , 5) : 2.73 (3K, s), 3.28 (211, s. 

(IK. c:, 3=5, IGKz), 3.96 (1H, dd, J-5, 1 
5.5„ : -5.71 (2:":. z.) , 6. 66-6.30 (2H, m) , 7.. 
(3K. nw , 7.3-3-7.61 (4H, m) , 7.67-7.86 (2K 
(IK. c, J=8H2!, S.OS (1H, d, J=8Hz), 8.20 
s-iike) , 9.07 (IK, d, J=2Kz) 



its dih\ drcriloridc 

NMR (DMiJ-a..- ( 6) : 2.31 (3H, s), 3.17 (2::, 1: ) 
(IK. c-, J=5, 17Hz), 3.92 (IK, dd, J~. r . 1 
(IK. c. J=lCKz}, 5.69 (1H, d, J=lCKz), 7. 
J=l-5Hz;, 7.6j (lii, d, J=16Hz) , 7.69-1-.": 
8.,/-b.i7 (2K, 8.45 (1H, t, 3=6:1-}, C 

s- ■ ike-. , 8.rO-S.02 (1H, m) , 9.24 (1H, r.-l 



(6) 8- [2, 6-l _c:. :ro-j- ; N-;.-.e chyl-N- i (E) -3- [6- [ (K: -2 
pyridyl , .'ir. .. I ] pyr.icir.- 3-yl 1 acryloylglycyi ; ;.-.L:. 
benzy 1 c. . y j - . . -me t :: y 1 qu i no line 
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NMR (CDCI3. 5; : 2.7-t ;2K , s), 3.28 <3K, s), 2. 
dd, J»4, 15Hz). 5.55 (iH, dd, J=4, 16!:?.!, 5 
(2K, .. :.58 (iH, c, J=16Hz), 6.72 (IH, ':- 
7. 23-'. 6.: :12H, , 7.82 (IK, dd, J=2, 8Kr.} 
5 (1H, ... oHz), l.CZ (2H, a, J=6Hz) / 8.73 ! 

J=2Hz 

its trihyc. Dci.-orid.j 

NMR (DMSO-.. 6 , J) : 2 . 50 (3H, s) , 3.15 (3:-:, • ■ : , 
10 (IK, -d, - = 4, '-GHz), 3.60 (IK, dd, J-i, - " ■ 

5.58-l .li i2H, ."i: . / ".01 (1H, d, J=16H..;. 
d, J=_5H: . , 7., 5-7. 55 (8H, ir.; , 8.05 ! . 

j=ich. ; , ...12 _d, J=2, chz), a.:: 

J=6Hz , ...44 ;.H. i-like), 6.85-3.53 (3:-. " 



15 (IK, 



• \ 



(7) 8- [2,6-Din..-thy:-3- ■:!-::■.=: t::yl-N- [4- (2-oxopyr =■:>:.:.•: 
y 1 ) c inn amc . i c 1 j z y 1 j -. i r. o j b e n z y 1 o x y ] - 2 -me t : . • . ■ 1 -. :'. 
NMR (CDC1 2 . 6; : 2.11-2.25 (2K, m) , 2.35 [211, 
20 (3K, :), -.63 ;2H. J=7.5Hz), 2.7 4 C"H. 

(3H, .) , 3.63 ua, J-17, 4Hz), 3. 32-... 

m), 5.36 .;2H, u) . 5.42 (1H, d, J=i5Hz) . :. 
br s). 7.^3 (iH, d, J=8Hz), 7.18 (1H, d, Z 
7.23-7 . 32 (2H. ir.I , 7.40-7.55 (5H, n) , 7.37 
25 J=8Hz. , -.04 (IH, c, J=8Hz) 

its hydroc.'.lcride 

NMR (CDCi •_. • CZ- .CD, c. 2.12-2.2C (2K, r.) , 2. 3." 
s), -.55 ;3H, -j! , -.65 (2H, J=7 . 5:! : ) , ' ; 

30 br si 5.-0 (3.:, s: , 3.B0-3.93 (4H, , 

br c, J=.0Hz) , 5.51 (IH, br d, J«10Kz) , - 
d, J-;5Hj), 7.2: (IH, d, J-8HZ) , 7.25 {1Z.. 
J-8Kl , :.45-7.:3 ;2H, m) , 7.55-7.63 <ZZ. 
7.94 ;3H. x.) , u . 90 (IH, br c, J=8Hz) 

35 
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20 



- 158 - 

(8) 8- [3- [!•.'- ( 4 -.■•.retar. , .ido-3-ru3thylcinnamoylclycvI ) - - 

methyla.v.ir.;. ; -2, O-d.me Lhyibenzyioxy] -2-r.ochylqf noi ine 
NMR (CL':i 3 , 5} : 2.22 (3H, br s), 2.29 (3H, : , 2.54 

(2:;, s) , 2.74 (2:-:, s) , 3.27 (3K, s) , 3.52 (IK. dd, 
J=17, 5Hz), 3.89 (IK, dd, J=17, 5Hz), 5.2 (2K, s) , 

6. -; I ; IK, d, J=15Kz), 6.67 (1H, br s) , 7. 2 CI!, br 
s >. 7 -- 9 UK, d, J=8Kz), 7.19 (1H, d, J=8 ::), 7.23- 

7. :5 •; in; , 7.93 (1H, br d, J-8Hz) , 8.C (l::, d, 



its hyc/Dch 1 zric-2 

NMR (CLClj-JL^CD, I) : 2.24-2.38 (9K, cvc::.-p d'it; 

, 2.50 (3K, s}, 3.13 !3H, br s) , 2.1:6 3K. s) , 

3.T- { .K , br d, J=17Hz), 3 . 37 (IK, br d, , 17; ■;, 
5 -'-- • ci, J = iL-Kz) , 5.50 (IK, d, J=lCKz 6 . : 5 

(IK a. J=15Kzj, 7.19-7.30 (4H, m) , 7.2? K, :', 

J=::Hz., 7.C4 (IK, d, J=8Kz), 7.70 {IV.. d, j=G.:z), 

7.73-7.33 (3:i, m) , 7.93 (IK, br d, >-:•-), 3.C • 
(IK, ci. J=8Kr) 



n 



(9) 8-[3-[N- • 4-/-.jetan i .ido-3-. r nethoxycinr.a.'Tioylc.: vr /.: )- "- 

methyl an. Inc ; -2, 6-ci.i>et:-.ylbenzyloxyj -2 -met- y.l ~ui ~li . • 

NMR (CDC; 3 , c) : 2.21 (3H, s) , 2.38 (3K, z ; , 2 23 K, 

s), 2.72 (3H, z), 3.25 (3H, s) , 3.62 (].::, / ^7, 

25 5Hz;, 2.32-3.92 (AH, m) , 5.37 (2K, r), G.4 (1 . d, 

J=l:Hz), 6.65 !1H, br s), 6.98 (IK, br - } , '.C - 

7.2: (3K, m) , 7.22-7.32 (2H, m) , 7. 4G-". 54 ;3K. m) , 

7.61 (IK, br s) , 2.02 (1H, d, J=8Hz), " .38 'IK. br 

d, :.=&:•■■: 

30 

its hycr .. rh . .. : _ ide 

NMR (CDC! .-CI.-.OD, 5} : 2.21 (3K, s) , 2 . 2 2- " . "5 3K. 
ove :.aj.i. id w: KO) , 2.50 (3K, s) , 3.:: <; . 
s!, (3K, r:), 3.82 (2H, brs), 2.:; ;3: s. 

35 5.5v-5. :: (2K. .n) , 6.49 (IK, br d, C'-li..z) , 7.., :- 
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I 



- :. -so - 



its hydro cl.ic-i i:ie 
NMR (CDC1-, 
2.94 



D.l.2, c; 



2.24 (3H, s), 2.50 
s ) / 2 . ," c 6H, br s ; , 3.14 ( 
(3H ( _.34 {2H, Lr s), 5.42 (1H, d 

5.50 • iH, d, J=iOH2;, 6.61 (1H, d, J= 
(1H, c. J=5Hz), 7.2-2 ;1H, d, J=8Hz), ' 
d, J=oHz) .. 7.49-7.5? (3H, m) , 7.61 {IP 
J=8Hz;.. 7.70 [ill, or s), 7.78-7.90 (21- 



(12) 2, 4 -Dime thy.. ; .?, 6-dimechyl-3- [N-.T.ethyl-N- 
oxopyrroi . . yi ) ■ : -..air.- yiglycyi ; amino ) be 
quincline 

NMR (CDC1 3 , 5) : 2. 12-2. 23 (2H, m) , 2.37 ( 
(3H, 1.3 9-2.7:: (1H, m ) , 3.26 (3H, 

dd, J=17, ...iiz), 3.33-3.93 (3H ( m) , 5.3 
6.42 (2H, ;:, j=i5Hz).. 6.65 (IK, br s) , 
J-8H2), 7.^-7.15 (2H, m) , 7.22-7.28 (1 
OVerla;~,.c-c: '"'- r - CCCI,), 7.41-7.57 (4H, 

7.67 .; j 



its hydrochloric 
nmr (cdci 2 -c: 3 c::.. 5) : 
s), 2.-.- (.:;.-;,. S ;, 
s), 3.i: <::;, S }, 

(2H, d, J= 7.5Hz), 
d, J=10Hz) 1.50 ; 
J=8Hz), (!};. 
7. 59-7., £ ; , H , ::!/ 



2.13-2.26 (2H, n) , 2 
2.C3 (2H, d, J=7.5Hz) 
3.2 9 (3H, s), 3.81 (2 
5.42 (iH, d, J-10Hz), 
H, J=15Hz;, 7.20 ( 
~r ;:, J=8Hz) , 7 .44-7 . 

7.7 0 (1H, br s) , 7.7 



(13) 2, 4 -Dimethyl -• u- ; . , 6-ci.-echyl-3- tN-merhyl-N- f • 
(propionamid: . c i : . :: amo y 1 c 1 y c y 1 ] amino J ben z yl c :•: • 
NMR (CDC13, t: 1.22 (3H, t, J=7.5Hz), 2.2: 

m) , 2.5. s) .. 2. 6-1 (6H, s) , 3.24 (3: 
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7..0 ,2H, a) , 7.20-7.32 (2H, n) , I.AC. (IK br d, 
J-15H-., 7.54 (1H, brs), 7.75-7.9" -2:-:, :-.), 3.29 
(IK, i. j=3Kz), 8.90 (1H, br s) 



25 



5 (10) 8-[3-:N- ( -Acetarrudo- 3-methoxycinnamoyl c 1 ;, c y 1 ) - : ;- 
methyl a::.in.' ; -2, c-dimethylbenzyioxy] -2,4- 
dimethy. quinoline 

NMR (CDC 1 3 , 5) : 2.20 (3H, s), 2.35 (3K, s ; , :.50 (3H, 
si 2.:-; (2K, s) , 2.66 (3K, s), 3 . 7 ••. ("i, s} , 3.60 
10 C:.\ J=I7, 5Hz), 3.82-3. 92 (4H. •: : . 5. 23 (2H, 

si' . 0.2 5 (2K, d, J=15Hz) , 6.64 (IK, ':: r ~, J=5Kz), 
6.- -J b: s), 7.03-7.20 (5H, m) , T.-'j-'. .52 (2H, 

7 (I;-;, d, J=8Hz), ',-.80 (IK, ■:. . , .25 (1H, 

15 

its hycrocr.-ioric; 

NMR (CL :i 3 -CC 3 or / 5) : 2.21 (3K, s) , 2.11 :H. s) , 

2. ,i (2H, s} , 2.95 (3H, s), 3.12 C H, : , 1.29 (3H, 
s;, 3. .2 (2?;, brs), 3.93 (3H, s) , 5.:.-. (:.:, 
20 C=l-J}-z., 5.5 0 (1H, d, J=10Hz), 6.5C { : 

J- - jH: , 7.CI-7.08 (2H, m) , 7.20 (I", 



7.16 . ...H, c, J=8Hz), 7.45 (IK, d, J-2. r S:-.z) , 7.61 
(IK, br d, J=6Hz), 7.70 (1H, br s) , 7.73-7.92 (2H, 
, 8.28 {1-1, d, J=8Hz) 



(11) 2, 4-Dir..= -hyi-S- [2, 0-dimethyl-3- [N- [4- 
(diroetnyi carbamoyl ) cinnamoylglycyl ] -N- 
methyla;~ir.': benryicxy] quinoline 

NMR (CI.J.-., b) : 2.27 (3H, s) , 2.52 (3!: 7 25 (3H, 

30 s; , 2..- (2H, s) ," 2.99 (3K, brs), . . :: (2:, brs), 

3.2.J .:.H, s;, 3.63 (1H, da, J=17, £•:•:::;, 3. 5 (IK, 
cd, J=C", , 5::.-.), 5.33 (2H, s), 6.50 ;1K, d, J=15Hz) f 
6.": ..K, br s) , 7.07 (1H, c, J=8Hz. , 7.11-7.29 
(3::. , 7. 27-7. 64 (7K, in) 

35 



10 



its hydrochloride 
NMR {CDCl.-CD.CD, c) 



1.2C (3H, t, J=7.5 



2.31 ( 
(3H, L 

(IK 

UH, c. 
(3K, ■.. 



£) / 2.4 0-2.50 (5H, ir s ) , 2.93 
/ 3..'. 7 (3H, s), 3.6 3 (2H, b 
J= I -•:-::) , 5.48 (1H, br d, J 
::), 7.18-7.35 (3H, m) 
H, br s) , 7.75-7.89 (._ 



15 



20 



(14) 2,4-Dimethv 
carbamoyl ) c 
NMR (CDClo, 

S), 

dd, - ■ 
s), £.: 

(1H, L 

»), • 
7.65 



- :'2, c-dimethyl-S- [N-rnethyl-N- 
^.voyl : ycyl j aminojben.zyloxy] c 
: 2.35 (3H, s), 2.52 (3H, s 
• 3H, J=5Hz) , 3.26 (3K, s), 
-•• • -'Hz; , 3.38 (1H, dd, J=4, llll 
11 - ;h ' o--iike), 6.53 (2H, d, j= 
-li>..:), 7.07 [IK, d, J=8Hz}, 7.1 
22-7.29 (1H, m) , 7.46 (1H, t, J= 
, 7.7 5 (2H, d, J=8Hz) 



25 



30 



its hydro 
NMR (DMSO-j 
(3H, c, 
(IK, dc 
(2H, :n; 

7.63 •;: 
t-iiks, 



: 2.27 (3H, s), 2.47 (3H, 
2.90 (6H, s), 3.12 (3H, 
, 3.63-3.85 (IK, rr.) , 
) CH, d, J=16Hz), 7.28-7.^: 
J=':;iz; , 7.82-8.0C (6H, m) , 
> (111, q-like) 



(15) 8-[3-[N-H-; 
methyl ami n;.. . 
dimethylqu.;. 
35 NMR (CDC1 3 , 



.dc- .; -:nerhylcinnanoylclycyl 
:in- inyibenzyloxy] -2, h- 



7 - v 



;3K, s), 2.26 {3H, S J 
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5,, 2.52 (3K, s), 2.65 (2H, s) , 2.G7 3 ), 3.25 

7-7 3.61 (IK, dci, J=4, 18Hz), j.: 7 (:?-;, dd, 

, = .;H2), 5.35 (2H, s) , 5.40 (IK, 7. J=:6Kz), 

:IH, rrpesfc), 6.99 (1H, brpeak), 7. Of (I'd, d, 
5 J=3Kz ; , 7.11-7.19 (2H, ir.) , 7.22-7.26 [I'd, :n ) , 7.28- 

7.40 (2K, m), 7.40-7.54 (2H, m) , 7.6;. :1K, d, 
J=5Hz), 7.93 (1H, br d, J=8Hz) 

its hyurjc;-.icrice 
10 NMR (L.-.cO--:,;, 6; : 2.07 (3H, s) , 2.21 .-), 2.29 

, , .. 2.-.e oh, s), 2.90 (6H, s) , . 11 ,3h, s), 

3.5'; :iH, d'J, J=4, 18Hz), 3.70 {1H, 7 7 J- -i , 12Hz), 
-•-=3-5.55 CH, m) , 6.73 (IK, d, J=l ".:: , 7 .22-7.42 
\ = "■■) , 7.54 (1H, d, J-8Kz), 7.86-':-. n) , 

15 8.: j t, J=6HZ), 9.36 (IK, s) 

(16) 8- [3- -3- •; 1-Acetyl-l, 2, 3, ---tetrahyi.- • ;-.:ir. : iin-6- 

yl) acr y.cv- r Iycyl ] -N -methyl ami no] -2, 6- 
dimetr.yi^e:.^ yioxy] -2, 4-dimethylquinolir.s 
20 NMR (CDC: 3 , 5) : 1.96 (2H, quint, J=7Hz). 7.25 (37. 

s! , 2.3G (3H, s), 2.53 (3K, s), 2.C3 77, ; , 2.68 
(3H, «j, 2.74 (2H, t, J=7Hz), 3.25 Z 7 .. s) 3 . Gl 
(17, dd, J=4, 18Hz), 3.77 (2H, t, J=77z), 3.38 (1H, 
cd, J=4, 18Hz), 5.34 (2H, s), 6.42 (17. d, J=I6Hz), 
25 6. iS5 4 1K, t-like), 7.07 (IK, d, J=877;., 7.13-7.20 

(2K, i:.. , 7.21-7.35 (4H, m) , 7.41-7.57 .7H, .--,), 7.63 
(1H. u. J=6Hz) 

its hyu : -,-cr. 1 c ric-3 
30 NMR (DMSO-d c , 5) : 1.84 (2H, quint), 2.2" 7, 3} , 

2.33 :2K, s) , 2.45 (3H, s) , 2.70 (27. J=7:i:;), 

2.'z~ s. , 3.53 (1H, dc, j=4, 167-.. 2. •1-3.73 

(-7:. , 5. : l-5.53 (2K, m) , 6.73 (17. .. j. :6i:-» , 
7.21:-7.i8 (3;:, m) , 7.46-7.59 (IK, b;y '.97- 
35 7.7c ~: .. 8.16 (IK, t, J=6Hz) 
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(17) 2, 4-Diro-s r-yl - 5 - [ 2 , .:- dimethyl- 3- [K-[4- (ethyl 
cinnamoyi ycyi J -S-aethyiaaino) be.nzyioxyjc-.: 
NMR (CDCi,, c> : 1.25 (3H, c, J=7.5Hz)! I. 

s), 2.65 (3H, s). 2.66 (3K, 
0 :2K, quint, J=7.5Hz!, 3.62 (;: 
18h_ , j.y7 ilH, dd, J=4, 18Kz), 5.34 
(IK, u-.ifce), 6.53 (IK, d, J=16Hz) , 6.' 
t-iik=), 7.06 (IK, d, J=8H2), 7.11-7. 



2.52 (3H 



c), 7.45 (1H, z, J=SK; 



7.22-:.:-; a 

(4K, ~.7 4 :2H, d, J=8Hz) 



35 



its hydrcj.T.lcride 

NMR (DMS-,-:: 5 , 5; : i. U (3H/ t, J=7.5Kz), 
s), .,.-,0 ,3K, ■ ), 2.88 (6H, s; , 3.12 
(2H, .:ui..i. J=7.5H2), 3.56 (IK, dd, J- 
3.73 (IH, dd, J=.-i, 18Hz), 5.43-5.55 C: 
(IK, J = 15K = ;, 7.31 (1H, d, J=8Hz), " 
(2H, , 7.63 (2K, d, J=8Hz) , 7. 82-8. C 
8.2c ; 1H, c-like), 8.52 (1H, t-like) 

(18) 2, 4-Dimei;., ; -b- ;2/ c-dimethyl-3- [N-r.ethyi-N- : 
nicotinaxr.: ) :. • r.narcoylglycyl] amino j benzylox , 
NMR (CDCi 3 , 5} : 2.26 (3H, s) , 2.42 (3H, s ] 
s), 2.C6 ;3H, si, 3.19 (3H, s), 3.59 ( : ; 
I8H2;, 3.-C (IK, dd, J=4, 18Hz), 5.30 : 
(1H, d. J=15Hz), 7.00 (1H, d, J=SHz), ~. 
J«8Hzj, 7.14 (IK, s ), 7.26 (IK, d, J=SK:- 
7.53 (4K, 7.5S-7.60 (3H, m) , 7.75 C 

J=5K- , , u . -J7-8.7 5 (3K, ip.) 

its dihydr- s'.-.i:: ride 

NMR (DMSO-u.;, ••; : 2 .28 (3H, s), 2.45 (2K, 
(6H, 2 . ;. 1 ;2H, S ) , 3.55 (1?:, dd, J= 

5.42--.15 .-.-.) , 6.75 uh, c, j=16Hz; . 

(3H, 7.59 ( 2 K , d, J=8Hz), 7.81-7.S. : 



•ar -vl 



3. 6 (3H, 

s , . 0 9 



'31-:, 

6. 0 
c . 
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7.59-S.06 ;2K # m) , 8.21 (1H, t-likei. .S" (2-:, d, 
J=5Hz. , 10. c;2 (IK, s) 

(19) 2,4-Di.-ethyl-8-[2# 6-dimethyl-3- [N-[ (S)-3- : - 
ethoxycarbonylpyridin-3-yl) acryloylglycvi .' ■ . - 
methyl air.inz i benzyloxy] quinoline 

NMR (CDCi 3/ 5) : 1.46 (3H, t, J=7.5Hz), .27 :3K, s), 
2.52 (3H, s), 2.65 (3H, s) , 2.68 (2H. •', .27 (3H, 
s;, 3. £2 (1H, dd, J=17, 5Kz) , 2.90 Jc j=:7, 

, -,.49 !2H, q, J=7 . 5Hz : , 5.35 (2:; .;, 5.62 
-j. J=I5Hz), 6.79 (IK, br t, J=5H 7 07 f IK, 
ci, J-.-Kz) , 7.13-7.20 (2H, n) , 7.22-7. ' ;2 , ir.) , 
7.;-; t, J=8Hz), 7.54-7.66 (3H, .: 7. I (1H, 

c -' 3Hz;, 8.12 (IK, d, J=8Hz), • . ( H, br s) 



(20) 8-[3-[N-[ (Hi -3- (C-Acetamidopyricin-3-yl) ;. ::. :.y. -jly-yl ] - 
N-methy:. ;mi:-o] -2, 6-dimethyibenzyloxy] -2, 4- 
dime t h y i u i :. z- i i n i 

NMR (CDC: 3. 5) : 2.20 (3K, s} , 2.36 (3H. 2.12 (2H, 

20 £i < 2.65 (3~, s), 2.69 (3H, s), 3.25 - : •, 3.63 

(1H. d-i, J«<5, 18Hz), 3.88 (iH, dd, J - ' :), 5.33 

(2:-:, s it 6.45 (1H, d, J=16Hz), 6.72 :. . ike.), 

7.37 (IK, d, J=8Hz) , 7.12-7.19 (2H, r.) -7. 2 6 

(iH, ir.; , 7.40-7.56 (2H, n), 7.62 (13:. . 7= y.z) . 

7.ci uH, dc, J=2, 8Hz), 8.D7 (IH, s) , . 2C (IH, d, 
J=-:iHz), £.34 (IK, d, J=2Hzj 



its dir.y zrecricri z.e 

NMR (D>!5:o-c c , 6) : 2.11 (3H, s) ,. 2.2S { 2 H . .46 
30 (2:i. s), 2.S? (6H, s), 3.1i (2H, s) , 

J=-l, iCHz), 3.71 (IH, dd, J=4, 16Hz) , . -2- .5; 
(2H. r.. , 6.81 {IH, d, J-16Kz) , 7.29- ". :: , r . 
7 . i. 2 - c . ... J (5 ; -;, rn), 8.11 ( IK, d, J=5i:.. . :. (1 
t-lz.-ie. , 8.4i (IH, d-like) 

35 
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(21) 8-[3-[n-I !i, -3- : 5--"_".ir.opyridin-3- yi ) acryloy 
methylamir. : i -2. S-cirr.ethylbenzyloxy] -2, 4- 
dinethyl cu i ::c line 

NMR (CDC1 2 , c: : 2.32 (2H, s) , 2.52 (3H, s 
5), , :!-!, 5), 3.25 (3K, s) , 3.61 ( 

18Kl . :.i>: <1~. uc, J=4, 18H:..', 4. So 
5.32 , 2 K , s ; , 1.29 ( IK, a , J= 1 6Hz ) , 6 . • 
J=8H-;, C.53 (IH, c-like) , 7.G5 (IK, d, 
7.1C-7.1i; { 2H, :-), 7.21-7.28 (IH, :?.) , ' 
(2K, , "7.56-7.65 (2H, m) , 6.17 (IK, 



(22) 2, 4-Dimet:: . 1-1- [2, 6- -ui-r.ethyl-3- [N-rcethyl-N- : 
[ (E) -2- (4 -.. . r; „\ i ) v.-yi 1 pyridir.-3-yi ! acryic. 
amino ] be .-. ::. . L c :•: / . qu i : . ^ 1 i ne 

NMR (CDC1 3 , 5, : 2.16 (3H, s) , 2.53 (3K, s: 
S), 213 .3H, , 3.25 (3H, s), 3.64 ( 
18Hz : , 3.2-2 (IH, dd, J=4, 18Hz) , 5.35 : 
(1H, J=loHz}. 5.73 (1H, t-like), 7.f 
J=8H-:, 7.12-7.20 (2H, n) , 7.20-7.32 (1 
7.50 , 7.53-7.65 (2H, mi , 7.82 : 

8Hz), :.ll ,1H, c, J=6Hz), 8.73 (iH, c. 



its trihyarcrh-cridi- 

NMR (DMSO--. c , 6) : 1.27 (3K, s) , 2.45 {3H, 
(6H, s) , 3. 11 (IH, s), 3.56 (IH, dd, J- 
3.75 ;1H, cd, 1-4, 16Hz), 5.44-5.55 [2V. 
(IK, c, J-lcHz), 7.29-7.41 (2H, m) , 1 . ■■ 
J=16H2: , -.75 ;1K, d, J=8Hz), 7.86-6.24 
8.25- c . -U 2H, , 8.85-3.93 (jH, m) 



(23) 2, 4-Dimet:-.:. 1- 5 - ;i, 5- Jimethyl-3- [N-nethyl-N- [ 
[ (E) -2- (2- r . yricyl ) vi r.yi j pyridin-3-yi ] acrylcy 
amino ]ber.r\ 1 z ] line 

NMR (CDC1 ; ., c) : 2.2 7 ( 3H, s), 2.52 ;3K, z] 
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3.S5 (IK, dd, J=4, 18Hz), 5.;" (>;. S ), 
55 (1H, c, J=16Hz), 6.75 (IH, t-l::- ; ), -.08 {1H 

J=>-'Hz), 7.13-7.28 (4H, n), 7.37-7 "£. ( H , r.) , 
= 0 dc, J=2, 8Hz), 3.65 (IH, r: . j-, 5: - 2) 

H, ci, J=2Kz> 



3.73 



its trihycrcchlcride 

NMR <DKSO-c 6 . 6) : 2.28 (3H, s), 2.46 (-v. ,• , , 2 .91 
' CH « 51 ' 3 - i2 OH, s), 3.57 (1H, d:i. ;«. , 16Hz), 
3.75 UH, ci, J=4, 16Hz), 5.44-5.55 ■■, r! 7 - 

c. j«i5Hz) , 7.31 (ih, d, j=8Hz- 

: = - Hz ' •• 7 - 4: -^H, d, J=16H2j, 7.71 ( •: 
8:i - ; ' 7 - 79 '^H, d, J=8Hz), 7.89-8.06 ; 
8 --' : ( — , ' 3.26-8.40 (2K, it.) , 8.77 a 
J=fHz; , y.<r (IH, s-like) 



-3:: (in. d, 



1 ?- 



■ L • 



(24) 2,4-Di:n,:ny:-3-[v, 6-dimethyi-3- [N-methyi-.- ' ; :, 

t (E ) -2 - { 3 - py r idy 1 ) vinyl J pyr idin- 3-y 1 1 a cr y :• I l- cvl 
amino ] btr. z yl cxy ] cu inoline 
20 mR < C --3' ■■ 2.37 (3K, s), v.54 (3H, 

s, . ■•: - :: (3H, S ), 3.27 (3H, s), 3.64 L 
l^Hz;, 3.89 (IH, dd, J=4, loHz), 5.33 • ; 
(IH. a. J=l€Hz), 6.73 (IH, t-like), 7 . j 3 {IH, d, 
J=SHz), 7.12-7.27 (4H, m) , 7.31 (IK, J=5 , 8Hz), 

25 7 - 39 (iH, t, J=8Hz), 7.45 (IK, d, J=:. •. 

(3H, it,;, 7. SO (IH, dd, J=2, 3Hz), ?.; 
J=2, 2, SHz), £.53 (IH, d, J=5Hz) , S . '. . 
J-J.Hz), ;5.80 (IH, d, J=2Hz) 



3), C.55 



52- " . 71 

cdc . 
u, 



30 its trihy-rc-~:-._or: -e 

NMR (DMS.-d c , 5) : 2.27 (3H, s) , 2.4 6 (3H. 
(6H, s), 3.12 (3H, s), 3.55 (IH, dd, J 
3.7-; (1::, dd, J=4, 16Hz), 5.^3-5.56 
(IH. c, J-I6H2), 7.29-7.50 (3H, n) , ~. 
m). 7.c:.'.-,.0C ;cH, m), 8.09 ; IH, d, j.- 



89 
lz) . 
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(I... ---..ke), c.20 (1H, cd, J=2, 8.K2), 
J=:.-.::., j.33 ;iK, s-like) , S.i3 {IK, r 

(25) 2-Methyi- :-- [ 2-::.ethyi-3- [N-methyl-N- [4- (met:- 
cinnamoyi^iycyl ] air.inojbenzyioxy] quinoline 
NMR (CDC: 3 , o) : 2.32 (3H, s), 2.79 (3K, 

d, J=5K=;, 3.2S (3K, s), 3.67 (1 H/ cd. 
3.&:.". (1.;;. dd, J=i7, 4Hz), 5.33 (IK, d, 
5 -^- 7=iOHz), 6.18 (::-:, br c. . 

(IK, ,.>:5K::>, 6.70 (IK, br s), 7.C,' 
J=0. 3H- , 7.12 (1H, br d, J=8Hz), 7.:: 
m), 7.50-7.66 (4H, m) , 7.75 (2K, d, J - ' 
(IK, j. J = -3Hc 



15 (26) 2, 4-Dimev ; 3- i:i-methyl-N- [A- (methylc--: 
cinnamoy. . • yc , : ;• amir.o: -2,4, 6-trimerhylbenzy : 
quinolir.v- 
nip : 213-2.5";; 

NMR (CDC1 3 , c; : 2.20 (3K, s) , 2.32 (3H, 

s), 2. £5 ;2K, 3;, 2.67 (3H, s) , 3.02 C 
J * 5H - : ' 3 - 21 OH, s), 3.57-3.73 (2H, n) , 
s), £.22 ;ih, br d, J=5Hz), 6.53 (IK, d. 
. 6.72 <2H, or J=5Hz), 7.05 (1H, s), 7. 
7.21- . ,2o (1H, overlapped with h' 2 0) , 7.' 
25 J-8H.., 7.50-7.65 (4H, m) , 7.75 (2H, c, 

its hydro jr. i c r i de 

NMR (CDCl- ; -:D 2 CD, 6) : 2.28 (3H, s), 2.30 

•"• - s: , 2. S3 (3H, s), 2.99 (3H, .- ■ 



2.43 



br s,., 3.22 (3K. s), 3.70 ( IK, br c, 3 
(1H, i, .--17;-^), 5.38 (1H, br d, J= 

< 1H < - --"Hz., ,..63 (1H, br c, J=I5H 

s) ' -=2 (J:-:, m), 7.60 (IK, br d, 

7.69-7 . :i9 '5H. •■ 



35 
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(27) 8- [2, 5-Din:-itho:-:y-3- [N-methyl-N- [ 4- (methyl ; ^.r.^-. -ovl ) - 
cinna.Tioyl zl ycyl j i.r.ino] benzyloxy] -2 -me thy r :ir.c :ine 
NMR (CDCi 5 , 5) : 2.26 (3H, s), 2.99 (2;:. .i, j=5Hz), 
3.32 (3H, s;, 3.82-3.92 (7H, m) , 3.:? (;». dd, 
J=17, SHz), 5.31 (IK, d, J=10Hz), 3 . ; - i:;, d, 
J=10Hz), £.28 (IK, br d, J=5KZ), 6.:i (;.H. d, 
2=1 5H:.:, G.7C (1H, br t, J=5Kz), 6. 7 5 (1H. d, 
;=6H-,. ; 7.19 ( 1H, d, J»8Kz) , 7.22-7. -;'; ;72, m) , 

7.74 j=8Hz), 7.99 (IK, d, 7- ::z: 



its hycrcchlcridi 

NMR (CECi 3 -C3 3 OL, 6) : 3.00 (3H, s), 2.7 C 2 ; ; , 

3-3" (2K, s) , 3.79 (3H, s), 3.84 (:•:•: si. 2. 93 (1H, 
J---17HZ) , 4.18 (1H, a, J=17Hz) , f . " 2 • d, 
15 --i2h:;,, 5.:-' : (1H, d, J=10Hz), 6.C2 : H, 2. 

-• = I5i-:, 6.c2 (1H, d, J=8Kz), 7.39 '/ .", \, J=6Hz) , 
7.4C-7.S-1 ( 3 •■: , m) , 8.83 (1H, d, J="2 . 

(28) 2, 4-Di.T.ecnyl-8- [2 . S- dimethyl -3- (N-ethyl-:;- [ 1- 
20 (methyl zarba.-'.oyl ; cinnamoylglycyl ] amino] ::yl : y] - 

quinoli.-e 

NMR (CD32 V :,) : 1.18 (3H, t, J=7.5Hz), .21 \T~, s) , 
2.^4 ,3H, s- , 2.66 (6H, s), 3.01 (22. [, 2 2Hz), 
3.22 ilH, ir.; , 3.60 (1H, dd, J=17, 5::: ., ; . •• £ (;h, 

25 cd, J=17, 5li-), 4.19 (1H, m) , 5.32 :. ,!, J=lCHz), 

5.2 c ;IH, d, J=10Hz), 6.20 (1H, br ::. . J=V?2:I, £.52 
(i;-:, d, J-l=Hz) , 6.76 (1H, br t, J=" :: , 7.04 (1H, 
d, J-UHz) , 7.13-7.20 (2K, m) , 7.22-". 
overlapped wizh H 2 0) , 7.46 (1H, z, 2; , 7.50-7.65 

30 {4ii. , 7 . 72 (2K, d, J=8Hz) 

its hy^rjij-.-cric,: 

NMR (C2'C2 3 - 22 2 OE, 5) : 1.18 (3K, t, J«7. .), : . 32 

(2:-:. s: , 2.4-? (3H, s), 2.95 (3H, s!. 3: 72, .- ) , 

35 3.C7 £.-, 3.43 (IK, m) , 3.80 (2:. . r c , 4 . D 
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(IK, , 3.40 ;1H, d, J=10Kz), 5.50 
J=:0?:z).. J. 60 ;IH, d, J=15Hz), 7.17- 
7.-0-:\:5 (3H, 7.62 (IK, d, J=8? 



(6ii. 



(29) 2, 4-Dimechyi-3- [2, 5- dimethyl- 3- [N-methyi- 
pyridyli:,3-r:yl j carbamoyl ] phenyl ] propionyl c 
benzyloxy : q'j_:ioIir.e 

NMR (CDC.,, 5; : v . 32 (3K/ s) , 2.48-2.57 
(3K. s ;, 2.67 (3H, s) , 2.99 (2H, c, 
(IK. u-J, J- 4, lb Hz) , 3.72 (IK, dd, J- 
(2H ;.. „ = :.Hz;. £.33 (2H, s), 6.43 (2 
7 -°- C=?Hz), 7.11-7.34 (7K, rr 

t, .=ori: ; , 7.52 (1H, t-like), 7.59-7. 
7 - 77 ;2:-: - -< d=^Hz), 8.55 (1H, d, J=5 

its dihycrc chloride 

NMR (DMSG-d c , 5) : 2.23 (3H, s), 2.38-2.5 
2.7t-2.9^ (dK, ... , 3.09 (3H, s), 3.40 
16Hz.-, 3.53 {ii;. dd, J=4, 16Hz), 4.75 
J=6Hz), ; : . ;2-5.52 (2H, n) , 7.26-7.37 



7.9 
8.7 



» ' : - :H ' *)* fc'.OG (1H, t-like), 8.29- 
6 iir:, d, J=2iiz), 9.35 (IK, t-like: 



(30) 8- [2, 6-Din.ethyi-3-[i;-:::ethyl-N-f4- (2-oxopyrr 
yl) cinnam-yigiy-yl] a.-.ino] benzyloxy] -2-meth\ 
NMR (CDCi , c; : 2.: 1-2.23 (2H, n) , 2.34 ; 
(3E, s., 2.62 V 2H, t, J=7.5Hz) ( 2.77 ( 
(3H, s}, 2. G4 { dd, J=17, 5Hz), 3.6 
m), E.Z-L {2H, 6.42 (1H, d, J=15Hr! 

br s), T.iC (I:-:, d, J=8HZ), 7.19 (IK, 
7.30 CH, a, J=':H2), 7.48-7.57 (3H, n) 
(3H, .a!.. 7.75 CH, d, J=8Hz), 8.74 flH 



(31) 8- [2, 6-Di:;,_-c:.y . - ;•- [;.-:,,- chyl-N- [ 4- (propior 



cnam 
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cinnar.cyici ycyl j c::.ino] benzyloxy j -2-methv 
NMR (CDC1 3 , 5) : 1.24 (3H, t, J=7.5Hz). : 3^ 3H, s) 
2.39 (2H, c, J=7.5Hz), 2.77 (3H, s} . (3H, s 

--S3 ;1H, c::, J=17, 5Hz), 3.37 (1H, : . J-17, 
- : -32 :2H, £ ) , 6.40 (IH, d, J-15Hz) , .62 ui, br 
J = 5Hz), 7.0? (IH, d, J=8Hz), 7.18 d, .J=8Kz) 

7.2 9-7.33 <2H, m) , 7.42-7.57 (5H, :r. • 7 
J=8Hz), 7.7: (IH, d, J-8Hz) , 8.73 : . , r 



(IH, 



(32) 8- [2, e-Dimecr.yl-3- [N- f 4- (dimethvlcarbar ; ■ 

cinnan.oyici yzyl ] -..-methyiamino] benzyloxv ; ': - 
methyl -;uir.-:-:ali:- : ~ 

NMR (CJC: 3 , C) : ,.31 <3H, s), 2.50 (2::. : , . 73 (•• 
si, 2 . a = ( 2:; , br s), 3.11 ( 3H, br - ? . : ; ; 3h, 5 
3.C3 {.IH, dr., J=4, 18Hz), 3.87 (IH, ;. ; •. , i^a : 
5.:-; (2H, s } , 6.50 (IH, d, J=16Hz) , 'Z { ::, t- 
like), 7.08 ;1H, d, J=8Hz) , 7.18 (•:: , : 3Hz) , 
7.33 (IH, c, J=8Hz), 7.41 (2H, d, J } , ..J8-7. 
(JH, :z; , 7 . CI (IH, t, J=8Hz) , 7.75 ;.. c, ,7=BHz) 
5.73 ; i :-; , a ; 

(33) 8-£2,6-Di.nechyl-3- iN- [4- (ethyicarbsmoyl ) - 

cinnamcyiglycyl] -N-inethylaminoJbenzyloxy ; - - 
methyl cu i no:-: a i in e 

NMR (CCCi 5 , 6) : 1.25 (3H, t, J«7.5Hz), :. . ; : S ), 
2.£i (3H, s), 2.76 (3K, s), 3.27 (2::. , :.45-:..r 
(■H. 1:.; , 3.C3 (IH, dd, J«17, 5Hz) , :. ;\\ z:l, 
J=17, ,::;;), 3 . 25 (2H, S), 6.G3 (IH, :. :;. /-7Hz), 
6.52 (iH, c, 2= 15Hz), 6.71 (IH, br :: , -'zV.- , 7.20 
(IH. d. 2=8Hz,, 7.18 (IH, d, J=8Hz) , ' . :C ' H , >:! , 
J=GHz), 7.52-7.61 (3H, m) , 7.66 (IH, • J - . : 2 ) , 
7.71-7.7.- (2H. m) , 8.74 (IH, br s) 

(34) 8-12, 6-L-i.-etr.yl-3- [K~[ (E) -3- (6-ethoxycar: . -y ;jin-2- 
yDacry^-jyiu- ycyi . ..-methvlamino ! ber.zvlcx 
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methylqLi.:„;.2^ :.ne 

NMR (CDCi,, 6, : : ., 5 (3H, z, J=7.5Hz), 
2-=i :3H. s), 1.77 (3H, s), 2.27 (3H 
dd, -=I7, 5Hz;, 3.89 (1H, dd, J=I7, 
q, J = 7.5H2), 5.35 (2H, s) , 6.63 (1H, 
6.7:; (1H, or z. J=5H2), 7.10 (1H, d, 
(IK, d, J- 3H2 ; , 7.31 (1H, d, J=8Hz) , 
J=l: Hz; .. 7.67 • '. H , t, J=8Hz), 7.76 (' 
7.91 ud, .>3, 3Hz), 8.14 {IK, d, 

(IK, Lt c> .. 8. =5 (IK, d, J=3Kz) 

(35) 8-[3-[N-[ 6-;,:.:; i0 pyridin-3-yi;acrylc 
methylarci::-: ; -2, :-di.-ouhylben2yloxvl -2-ir.eth- 
NMR (CDCI,, 5; : 2.33 (3H, s) , 2.50 (3H, 

S), 3.3 5 ,2H, 3.63 (1H, cc, J=4, ■ 

(IK, uci, J = 4, iol-lz), 4.69 (2K, s), 5.: 
6. 30 «1H. u, J-. .JH2), 6.49 (IK, a, J~< 
(1H, c-Ii,;e} , 7. i0 (1H, d, J=6Hz), 7.1 
J=8Hz), 7.31 (1H, d, J-8H2), 7.47 (U-;, 
7.57-7.71 (2H, r,; , 7.75 (1H, d, J=8H=: 
S-lii:e; , 8.74 s-like) 

8- { 3- [N- ( 4 -Turd :~_ - - 3 1 1: y 1 cinnamoyl g i ycy 1 ) 
methylamino]-2, S-aicnlorob«nzyloxy]-2«thylqui.n.- 
obtained from 8- [2, G -cichIcro-3- [N-methyl-N- (3-ir. 
nitrocinnamoylg-ycyl ; cziir.z) benzyloxy] -2-methylc-i 
according to a jixiiur map.:.„r to that of Prepare: 
NMR (CDCI 3 , cj : 2.1C (3H, s) , 2.73 (2H, s) 
s), 3. CI UK, cd, J=4, 16H2), 3.82 (2K, 
(1H, cd, Icr.i,, 5.60-5.70 <2H, ir.) , 

d, J=:CKz; .. C . 4 3 -K, t-like), 6. 64 (1.7 
7.17-7.33 7.35-7.51 (4K, n) , ■■■ 

J=8Hz; 



35 
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Example 5? 

To a sciuticn a: . - { 3- [N- { 4 -ami no- 3- 
methylcinna-zylalycyl . -w-methylaminoj -2, 6-di 
2-methylquinclins (23: rr.g) and triethylamine 
dichloromeahane was drspwise added isobutyry* 
mg) at 0°C under nitre :sn atmosphere, and th- 
stirred for 20 rainutes at the same temperatu: 
was concentrated, and :r.e residue was dissoi v 
(3 ml). Tc zzie solute was added saturated 
bicarbonate solution . ml), and the mixture 
2 hours at a:anaeue te::. r arature and ccncer.tra 
residue were adc„-d e::./i acetate and water, , 
layer was waunec wit:: rater, saturated sodiu: 
solution ana urine, a: Jed and concentrated, 
purified by preparative thin-layer chromatog: 
(dichloromeanane :neti.j..„I = 15:1, V/V) to gi\ 
di chl o r o - 3 - [ bl~ me t h y 1 - : . 4 - i s obu t y r am i do - 3 - 

methyl c inn a :t a y 1 a a y cy 1 ;■ a no ] ben z y 1 ox y 1 - 2 - me t : : 

mg) as an a;aarpuaus p^..uer. 

NMR (CDC: 3 , C) : 1.28 (6H, d, J=7.5Hz), 
2.i€ (IK, . 2.72 (3H, s) , 3.26 C 
da, J=4, Ionia > , 3.93 (IK, dd, J=4, 
d, J=10Hz) , : . 58 (1H, d, J=10Hz) , C . 
J-lcHa,, 6.::. !1H, t-like), 7.02 [1 
7.55 :i w , 7.95-8.07 (2H, m) 



its hydrochloride 
NMR (DMS:-d S/ 6) : 

2.CS- ,111. rn, 
da, J=^ # UH; 
:v.:, 6.7: 



1.10 (6H, d, J=7I!z), 
2.89 (3H, s), 3.15 C 
, 3.88 (1H, dd, J=4, 
! 1 K / d , J= 1 6 H z ) , 7 . 2 f 
:?.) , 8.26 (1H, t, J-C 
.:, S) 



Example 53 
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The follcwir,:: coir.p— nds were obtained acc 
similar manner ro Lr.at c: Example 52. 

( 1 ) 8- [2 , 6-L i -hi c ro- 3 -(.: -methyl-N- [3-.-iethyl- 4 •■ 

(isonicc:i ;: a:.._cio) '.: amoylglycyl i amino j be: 

methylqu_:.cli::e 

NMR (CDC1,, 5) : : : .. 33 (3K , s)# , _ 72 (3; 
(3H, s), 3.62 _H, dd, J=4, 13Kz), 2. 
J ° 4 ' i3H -- 1 ' 5. 68 (2H, n) , 6.4 3 ; 

J=i-_Hv} < j gi • _ H< t-like] , 7.21-7.3" 

, 7.70 (2H, d, 5=5}iz 
m) , 8.80 (1'H, c, ,' : 



7. 32-:. 57 < 6h' 
s), ".-■-=. 05 



its dihy^ .. - „•;-.. . : -ic,. 
15 NMR (DMSC 5- • 



-23 (3H, s) , 2.93 [2]\ 
(3H, s-, 3.50 dd, J=4, i6H=), 3. 

-5.70 (2H, m), £.7f. ( 
d, J=16Hz), 7.41-7 



J«4, I GHz), 5 
J=16.-;:;/, 7.37 



7.7 



(oK, , 8.01 (2H, d, J=eil: 



t, J^cH.-.; ., y.c 
J-8H-; . : „ . £ 4 



d, j=6Hz; 

s) 



(2) 2,4-Dimet:-.y:-£-f2 / 6-u::::ethyl-3-[N-methyl-!-;- 

propionamidopyriciin-3 -yl) acryloylglycyl] ar.: 
2 ^ benzyloxy] quir.ciine 

NMR (CDC1 3 . 5} : 1.2L (3H, t, J-7.5H=), 2. 
2.44 :2H, u;, J=7 2Hz), 2.65 (3H, s), 2 

3.25 ..J!-:, , 3.... ( 1H/ dd/ J= , ; ig::,, 

dd, j ■ • -1 , ■ j5 (2K, s), G.55 (IK 

6.70 a-, •--lik-_- /( 7.06 (1H, d, j-6Hz) 
(2H, , 7.2j-7.;., (1H, ml, 7.45 {1H, : 

7.51 ;: , j=:;.-- !/ 7 . 82 < 1K , -d, j< 

- (1H, c, J=8Kz), 5.4- 



7.9e ..; . t. 

J=2Hz ) 
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its ciir.ycrcch2.cr . -« 

NMR C!-!SO-u £ , 5! : 1.07 (3H, t, J=7.5Hz), : . C (5H, S ), 
2.42 (2H, .-7.5Hz), 2.46 (2H, s), 2 . : : (6K, n), 
. 3.54 (1H, da, J=4, 16Fz) . . .71 CH, 
.-. , 5.54-5.55 (2H, m) , €.e: c . 
'-■-7.41 (3H, m) , 7. 89-8. 05 n ) , 

• 13 (1H, c. J=8Hz) , 3.23 CH, E-liJc 3 ), '-.43 CH, 
, J=2Hz) 



II CH, - 



:= i en: 



10 O) 2,4-Di.-~ohyl-8-{2. C-dimethyl-3- f N-methyl-;j- •; : -:-[ : 
methy; pyridine- ";- .. -rboxamido)pyridin-3- 
yl] ac: y-Dyj. ::..ycy- i.r.ino] benzyloxy ] quinoii: - 
NMR (OC-3, 5) : ..37 (3H, s) , 2.53 (3H, , , .55 CH, 

s -> 2 - c7 s), 2.75 oh, 5), 3.25 s ;, : .63 

CH, dd, j~a. 18Hz), 3.89 (IK, dd, JM , : H:i), 5.35 

(2H, si, 6.-I.- CH, d, J=16Hz), 6.73 { 1 K , : -ii> :r: ) / 

"-C7 CH, g , J = 8Hz) f 7.13-7.20 (2H, ir), 7.20-7.27 

<2K, in) , 7 . ••; :. ( 1H, t, J=8Hz), 7.52 (1.H, C=i -.lz) , 

7.62 CH, c, ..-8Hz), 7. S3 CH, d, J=8H:: . , 7. 90 CH, 
c -< 3=2 ■ 8rC 3.31-8.39 (2I-i, it.) , 8.4" 1! . S ) , 

S.-C CH, C; .>6Hz) 



its tri hydro order: 

NMR (DK£0-d e , 6) : 2.27 (3H, s), 2.47 (3H. ) , 2.75. 

25 < — ' s)' 2. irC ;6H, s), 3.12 !3H, s), 2 . 5 5 1H, Hd, 

J=4, ICHo), j.73 (1H, dd, J=4, 15Hz), 5 . 5 . 5 C 

CH, I!'.). 6. be 1H, d, J=16Hv ; , 7.28-7.;:' H, ::. 
7.ci CH, cd, J = 6, 8Hz) , 7.89-8.00 (4C ... b.l' 
CH, cic, J=2. :-Hz), 8.20-8.31 (2H, ai) , -. . - CH. d, 

.-H, d, J=2Hz), 3.80 (IK, c. . -GHz , 



30 

11.44 C 



(4) 2 / 4-Diir.~-;hyl-5-[2, . -dimethyl-3- [N-.T.ethyl-N- [ ( :;■ 
pyridylic-tarCdoC idin-3-yl ] acryioy 1 glycy.1 ] 
35 benzylc: , } :_::-ci i.. -. 
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NMR (CD;: : , c, : .5 (3H, s) , 2.51 (3H, s , 

s), 2.C" (3H. _., 3.25 (3H, s), 3.62 CH. 
IS::;;, 3.74 S ), 3.87 (IH, dd, J=4, I 

(2H, s;, 6.4:- . :h, d, J=16Hz; , 6.74 [111, 
7.0£ (IK. d, J-GHz), 7.12-7.19 (2H, m) , 7 
(3H, m) , 7.4 4 ;:h, t, J=8Hz), 7.50 (IH, c 
7.62 (IH. d, J- oHz) , 7.80-7.8 6 (IK, n) , £ 
s), j. 15 (IE, ... J=8Hz) , £.23 (IH, d, 2=2: 
(2H, d, .;=7Kz ; 

its trihyurc-r.Ior: .. . 

NMR (DM£J-d 5 , C) : :..26 (3H, s>, 2.45 (3H, -). 
(6H. 2.U S ), 3.47-2.59 ( IH, v.:), 

<1K, , 4.17 ... H , S ) , 5.42-5.55 ;2K, it), 
d, .-iGH.) , 7.; , .-7.41 (3H, n) . 7. c 5-8.1 3 
8.2_ (IH, -. • , 8.51 {IK, --like), 8.6 

J=6:.::, 

(5) 8- [2, 6-D.:.r,-;:hyi -3- ;.. •• methyl -N- [ (E)-3-f 5- (2- 
methylpyridi:ie-3-c^; ~ jxamido) pyridir.-3- 
yl ] acrylcy i ; 1 ycyl J £..-.■ ::o ] benzyloxy ] - 2 -mo thyicv; ir. 
NMR (CDC1 3 , 6} : 2.1,3 (3H, s) , 2.50 (3H, s) , 2 
S), 3.25 (3H, l . 3.63 (IH, dd, J=-i, 18i:z; 
(IK, dd, J=4, --.-.2), 5.34 (2K, s) , 6.48 C 
J-lcH-} , £.72 t-like), 7.09 (IH, d, J 

7.1-5-7.17 (2H, , 7.31 (IH, d, J=GKz), 1 
d, J=iC-Hz}, 7.C" (IH, t, J=3Hz), 7.75 (IH, 
J=8ii_;. 7. S3 (I... d, J«8Hz), 7.92 (IH, dd, 
8Hz) . 9.22-5.-;-, ,3H, m) , 6.64 (IH, 



(IK, 



Example M 

To a solu_—: w .f 6- ; . ■ ; N- ( 4 -amino- 5 - 
methylcinnamovM :iycyi ) :hyiamino] -2 , G-dichlorcr-e: 

2-methylquinoI (200 ;, n d triethylair.ine (35,9 



WO 96/13485 



PCT/rr: 'mm 



176 - 



dichlorome :^::ie was 
(0.03 ml) at 0°C -nee: 
was stirred for I hou: 
Methanesul for.yi chlor . 
were further aciaed civ, 
hour at the same temp-, 
vacuo, and the resicu.. 
solution was added IK 
the mixtur.. was stir:\ 
and concentrated, ic 
and water, the crgani; 
sodium bic.-.bjnace at", 
in vacuo. ire i-_-sidu-. 
chromatography ;uiz::_ 
8- [2, 6-dicrirro-3- [i.*- 
methylcinnamc-yiclycyl : 
methyl quino la re V 1S5 
nmr (C77i 3 , 5) : 
r,, 3.2 6 cry 

i ; y U . J; { 1 r; 

7.h7 ( 10H, :; 



..pwise added r.ethanesuif or.y: chloride 
nitrogen atmosphere, and tr.- mixture 
at the same temperature. 

(0.C3 nil) and t riethylam: re ( 3 £ mg) 
- - co, and the nixiure was re .r red for 1 
--cure. The solvent was rem ;ved in 
..■as dissolved in methanol. To the 
..cdiun hydroxide solution (0.5 ml) , and 
: for 3 hours at ambient t- r. *eratu w e 
.:.e residue were added did... rcmet* ~ne 
-aver was washed with wat^r. saturated 
. ion and brinr. dried and rccrt rated 
..as purified :wy preparaai^ .- chi r-i aver 
-.methane: methanol = 15:1, 7 7) co give 
-uethanesulf o;iamido-3- 
r-methyiamino ' benzyloxy] -2 ■■ 
, as an amorphous powder. 
■ .29 (3H, s), 2.77 (3H, 3) , Z. v.- 5 7H, 
s) , 3.64 (IK, dd, J=4, Ur ) , i> . : : L 
18Hz), 5.65 ,2H, s-liko) , .77 ("1, 
a, J=16Hz), {.62 {IK, t-2 . .) , 7.12- 
, 8.03 {1H, d, j-CHz) 



its hydrcchiorid 
NMR (L.^C-d.., 5) 



2.30 (3H, s;, 2.28 (2:\ 
(1H, dd, J=4, 16Hz) , 5. 
o, J=16Hz), 7.28-7.47 (• 
1.29 (1H, t, J=6Hz), 8. 



3.02 



o- 
s) , 



Example 55 

2, 4-Dir.e rny : 7 . -dimethyl- 3- [N- [ (I) -3- (5- 
methanesulf ;:.amia;pyr i .:„.r.-3-yl) aery ley! cl ycyl] 
methylaminc . r-nzyiox\y ^noline was obtained acre: 
similar mar...i: : z that . r Example 54. 
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NMR (CI 

s ; 

(i: 
(2: 

7 . : 
{2> 

8. : 



_ . C 



S) , 



-= (3H, s), 

, 3.19 (3H, 3.25 (2;:. 

-HZ), 3.67 ,'2H, cci, J=.-;, ; 

H, d, J=16K-;, 6.73 (1H, 

Hz), 7.10-7.2 7 (5H, , 7 
K, c, J=8Hz), 7.80 (1H, c, 
Hz) 



33 



like) , 
8-7.50 



10 



15 



its diiv 
NMR (DM. 
(6} 

(2>. 
7.1 
li:-: 



S.40 <; 



.27 (3H, s), >.^;: (3H, - 
:i, s), 3.29 <3H, ,:), 3.52 

( IK, dd, J=., I'JHz) f .a 
d, J=i6Hz;, 7. ' 2 (!:;. 
, , 7.86-6.00 (5::, , ;■, . 2 

s-like) 



■:;r-> , 



To a sol 
methylcinnamc 
20 2-methylquinc 
dichiorometha: 
ml) at 0°C un- 
stirred for 1 
ambient tempe: 
25 added thereto, 
ambient tempe: 
dichlorometha:. 
water, saturat 
and concentre; 
30 preparative th 
(dichloromethi 
dichloro-3- (N- 
cinnamoylglyci 
as an amorphou 
35 NMR (CDC1 



ure . Me: 

:id che m: 



- [N- ( 4 -amino- 3- 

chylamino] -2 , €-6i zhlcrzb. 

and trie thy la.-.ir. v (25.; ; 
;e added methyl i:-~ r. rysr.. tc 
■tmosphere, and the mix;—:: 
:ame temperature and for 1 
- isocyanate i0.03 ml) w f - 
are was stirred overnicn: 
.ixture was parci : icned be' 
:he organic layer vas 
^rbonate solucior. ar.d h;: 

The residue was y;:r.i:: d 
.r.atography 

15:1, V/V) - give 8-;2, 

-hyl-<- (N 1 nvlureiti: ; • 
- . jxy] -2-methy- -;ui:icl ine ; *. 



(3H, S), 2.cr 



3) , 
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c, J=5Hz) , ..24 (3H, s) , 3.53 (1H, dc . I -Hz) , 

2 -'° {1H ' • ' J=4 < "Hz). 3.31 (1H, c-; > e , , , 61 ' 
;2K, 3-1 Lk 6.38 (IK, C :, J=16Hz), 6.;'. (:;.;, s) , 
c-.64 (IK, :- ,ike), 7.21-7.35 (5H, n) , -.39-7 

(4H ' rc) - 7 -' -■ (1H, d, j=ci;v), 8.05 <ik. d , j= 



Hz) 



its hydrochic r ic-.- 

NMR (Di.:SO-d 6# c; 2.20 (3K, s > , 2.66 (2K, 
(3H ' s) ' 3 -- OH, s), 3.53 (IK, dd, ~ 
3 - £S : J=4, 16Hz) , 5.57-5.65 (5: 

'-' J= - - -) > 7.21-7. 3-j (3K, r.) , 7.' 



m; -' 6 - 1£ --like), 9.00 (2H, br: 



63 
3H, 



Example 57 
15 2,4-Dir:.;rr 



-dimethyl-3- [>■•- { (E) -3- [6- 



(3H, 



4 0- 



ethylureido}pyridir.-3 . ■ ] acryloylgiy-yl J -N-methyl: 
benzyloxyjquir.oline ... obtained acc.rding to a" • 

manner to th^c of £>- 55. 

NMR (CDC1 3 , 6; : ..25 (3H, t, J-7.5Hz>," 2.1 
20 2 - 12 {3 H, * -65 (3H, s), 2.CG (3K, : 

S), 3.42 (I.-:, quint, J=7.5Kz), 3.6<a r-' ^ 
18Hz), 3.38 .K, dd, J=4, 13Hz), 5.35 ::k\ 5. ) , 6.40 
(lH » d ' J = ll -'- : --}, 6.70-6.7S (2K, -) , 7.C7 :1K, <:, 
J=BHz), 7.11-- .19 (2H, m) , 7.22-7.27 .;: 
7.5:-: (2H, m; 7.63 (1H, d, J-8i;z), 7.71 
J-tiKz), 7.6. ,H, s), 8.25 (1H, d, J=2i: 
(IK, brpe&fc, 

its dihycrorhlcr .: 

NMR (DMSD-d 6< 5j 1.09 (3H, t, J=7.5Kz), 2 

S) ' 2.-I5 .2:: '■), 2.88 (IK, s, J=CHz), ; 

s), 3.13-3.:. 2K, m), 3.5< (IK, cd, J- 

3 -' : ="-4, 17Hz J , 5. 42-5. 55 (IK. 

(IK. d, J=i,\ , 7.27-7.4C 3K, r.) , 7 . - 

■ J2 (6H, m), ,.20 



J=EKzi, 7 



- « - # C y 
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VCTIJrl 



8.32 {IH, c, 

Example 5 ft 
(1) 8-[3-[N-[^- <4-3ro2.c 
5 N-methylamino] -2 , S-dichi 
obtained from 2-;2-[2v— 
methylamino] -2, 2-cichlc i 
bromobutyric acid icccr:; 
Example 5. 
10 NMR (CDCi:, 5; : 1 

J=7Hz;, 2.7^ ■; 

IH) 9 2-34 (1:;, 

6.41 d 

br s:,. 7.21-7. 
15 (1H, c:, J-8:;z. 

(2) To a solution of =■-- 
methyl cinnamoyl glyc yl j - 
2-methylquinoline (lie 
20 potassium carbcr.ane: {i\ :: 
hours at 50°C. 77. e mi.-itt 
extracted with enyi a:v; 
with water and brir.a, 22 _ 
residue was purified ty :~ 
25 (dichloromethane-:?.echar.i; 
methyl -N- [3-methyi-4- (2- : 
amino] benzyloxyj -2-:-etr.yi 
powder . 

NMR {CDC1 3 , 2) : 7. 
30 j=7.5>:i;, 2.7- 

J=4, 17Hz, , , . 7 
J=4, i:H:,, I . 2 
J=16Hz ; , 2.67 
(IH, c. J=5Kl; 



- 179 - 
22), 9.72 (!:-:, si 

tyramido) - 3 - _t: e t h y I c i ~ n a rr. 
tbenzyloxy] -2 - methyl iru i ~ 
...ino- 3 -methyl jinnamo vlgi 
n z yloxy 1 - 2 - ::: 2 h y 1 qu i r.o 1 
2 to a s i m i 1 3 r r: 2 r.nc r t c 

1-2.30 (5H, 22 , 2 . 61 (2r\, 
s), 3.26 (2;-: # z) , 3.59- 
J=4, 18Hz), 5.^2-2.70 ■ 
-Hz) , 6.60 !1:2 22:2222;, 
■SH, m) , C>:\ :.>li2 

;N- [4- (4-brc:icbu2yr2r2id2 
thyiamino] -2.. 2-c7 chicrc:; 
i n N, N-dime 1 2 y 2 2 3 r~22;i c 2- 

and the mixture v/22 zzi. 

■■•/as poured i::tc 1: 
r:. The orgai.i. 2 -aycr va. 

and concentrated in vac: 
larative thir.-layer :;hrcr. 
to give 8- [2 , 6-d : chl ::ro- 7 
-yrrolidir.-l-yl ) 2i::222.2y' 
:r.oline (72 12 an 22:2 

■2.29 (5H, 12; 2.57 '7H, 
. s) , 3.26 _H, 5:, 2.7 
2K, t, J=l .272) , 7.72 C 
.70 (2H, m), C.77 ;:i\ 2 
brpeak) , 7.7 7 -7.7 7 ( 7H, 
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its hydrochloride 

NMR (DMSO-d 6/ 5) : 2.05-2.18 (5H, m) , 2.41 (2H, t, 

J=7.5Hz), 2.90 (3H, s), 3.15 (3H, s) , 3.58 (1H, dd, 
J=4, 16Kz), 3.68 (2H, t, J=7.5Hz), 3.90 (iH, dd, 
5 J-4, 16Hz), 5.58-5.69 (2K, m) , 6.79 (1H, d, 

J=16Hz), 7.26 (IH, d, J=eHz), 7.35 (IH, d, J=16Hz), 
7.39-7.50 (2H, m) , 7.77-7.98 (6H, a), 8.30 (IK, t- 
iike), 7.96 (IH, brpeak) 

10 ExamnlP 

The following compounds were obtained according to a 
similar manner to that of Example 58- (1) and (2). 



15 



20 



25 



(1) 2, 4-Dimethyl-8-[2, 6-dimethyl-3- [N-methyl-N- [ (E) -3- [6- (2- 
oxopyrrolidin-l-yl) pyridin-3-yl ] acryloylglycyl] amino] - 
benzyloxy ] quinoline 

NMR (CDC1 3 , 5) : 2.15 (2K, quint, J=7.5Kz), 2.36 (3H, 
s), 2.53 (3H, s), 2.61-2.72 (8H, n) , 3.25 (3H, s) , 
3.63 (IK, dd, J=4, 18Hz), 3.87 (1H, dd, J=4, 18Hz), 
4.11 (IH, z, J=7.5Hz), 5.35 (2H, s) , 6.46 (IK, d, 
J=16Hz), 6.69 (IH, t-like), 7.07 (IE, d, J=8Hz) , 
7.13-7.19 (2H, m), 7.23-7.28 (IH, m) , 7.45 (IH, t, 
J=8Hz), 7.52 (IH, d, J=16Hz), 7.63 (1H, d, J=8Hz) , 
7.82 (IH, dd, J=2, 8Hz), 8.38-8.45 (2H, m) 

its dihydrochloride 

NMR (DMSO-d 6 , 6) : 2.05 (2H, quint, J=7.5Hz), 2.28 

(3H, s), 2.47 (3H, s) , 2.59 (2H, t, J=7.5Hz), 2.90 
(6H, s), 3.11 (3H, s), 3.54 (IH, dd, J-4, 16Hz), 
3.72 (IH, dd, J=4, 16Hz), 4.00 (2H, t, J=7.5Hz), 
5.43-5.56 (2H, m) , 6.82 (IH, d, J=16Hz), 7.27-7.41 
(3H, m), 7.86-8.05 (5H, rc) , 8.25 (IH, t-like), 8.34 
(IH, d, J=8Hz), 8.53 (IH, d-like) 

(2) 8- [2, 6-Dimethyl-3- [N-methyl-N- [ (E)-3-[6-(2- 
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oxopyrrolidin-l-yl ) pyridin-3-yl ] acryloylglycyl ] amino] - 
benzyloxyl -2-methylquinoxaIine 

NMR (CDC1 3# 6) : 2.14 (2H, quint, J=7.5Hz), 2.34 (3H, 
s), 2.51 (3H, s), 2.68 (2H, t, J=7.5Hz), 2.76 (3H, 
S), 3.25 (3H, s), 3.63 (IH, dd, J=4, 18Hz) , 3.87 
(1H, dd, J=4, 18Hz), 4.11 (2H, t, J=7.5Hz), 5.34 
(2H, s), 6.46 (1H, c, J=16Hz), 6.67 (IK, t-like) , 
7.10 (1H, d, J=8Hz), 7.19 (1H, d, J=8Hz), 7.30 (1H, 
d, J=8Hz), 7.53 (1H, d, J=16Hz), 7.67 (1H, t, 
J=8Hz), 7.75 (1H, d, J=8KZ) / 7.84 (iH, dd-like, 
J=8Hz), 8.41-8.46 (2H, ra) , 8.74 (1H, s) 



Example 60 

The following compounds were obtained according to a 
15 similar manner to that of Example 3. 

( 1 ) 8- [ 3- [N- [ (E ) -3- ( 6-Carboxypyridin-3-yl ) acryloylglycyl ] -N- 
methylaminoj -2, 6-dimethylbenzyloxy] -2, 4- 
dimethylquinoiine 
20 NMR (DMSO-d 6 , 6) : 2.30 (3H, s), 2.42 (3H, S ) , 2.51 

(3H, s), 2.59 (3H, s) , 3.09 (3H, s) , 3.49 (1H, dd, 
J=17, 5Kz), 3.68 (IK, dd, J=17, 5Hz), 5.28 (2H, br 
s), 7.00 (1H, d, J-15HZ), 7.20-7.31 (3H, m) , 7.39 
(1H, d, J=8Hz), 7.42-7.60 (3H, m) , 7.61 (1H, d, 
J=8Hz), 8.03 (1H, d, J=8Hz), 8.11 (1H, dd, J=8, 
2Hz), 8.31 (1H, br t, J=8Hz) , 8.85 (1H, br s) 



(2) 8- [3- [N-[ (E) -3- (6-Carboxypyridin-3-yl) acryloylglycyl ]-N- 
methylamino] -2, 6-dimethylbenzyloxy] -2-methylquinoxaline 
30 NMR (CDC1 3 , 5) : 2.36 (3H, s), 2.51 (3H, s) , 2.78 (3H, 

s), 3.28 (3H, s), 3.66 (1H, dd, J=17, 5Hz) , 3.90 
(1H, dd, J=17, 5Hz), 5.35 (2H, s) , 6.68 (IH, d, 
J=15Hz), 6.83 (IH, br t, J=5Hz) , 7.10 (IK, d, 
J=8Hz), 7.20 (IH, d, J=8Hz), 7.31 (IH, d, J=8Hz) , 
35 7.58-7.70 (2K, m) , 7.77 (IK, d, J=8Hz) , 8.02 (IH, 
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dd, J=8, 2Hz), 8.21 (1H, d, J=8Hz), 8.70 (1H, br d, 
J=2Hz), 8.75 (1H, s) 

ExamplP fil 

5 The following compounds were obtained according to a 

similar manner to that of Example 7. 

(1) 2, 4-Dimethyl-8-[2, 6-dimethyl-3- [N-methyi-N- [ (E) -3- [6- (4- 
pyridylcarbamoyl ) pyridin-3-yl ] acryloylglycyl ] amino J - 
10 benzyloxy]quinoline 

NMR (CDC1 3/ 5) : 2.39 (3H, s) , 2.55 (3K, s) , 2.66 (3H, 
S), 2.68 (3H, S), 3.28 (3H, s) , 3.67 (1H, dd, J=17, 
5Hz), 3.91 (1H, dd, J=17, 4Hz), 5.36 (2H, s) , 6.67 
(IK, d, J=15Hz), 6.82 (1H, br s), 7.08 (1H, br d, 
15 J=8Hz), 7.13-7.30 (4H, m) , 7.45 (1H, t, J=8Hz) , 

7.60-7.68 (2H, m) , 7.71 (2H, d, J=7Hz) , 8.01 (1H, 
br d, J=8Hz), 8.29 (1H, d, J=8Hz), 8.58 (2H, d, 
J=7Hz), 8.70 (1H, br s) 

20 its trihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.36 (3H, s) , 2.49 (3H, s) , 

2.97 (3H, s), 3.12 (3H, br s) , 3.30 (3H, s), 3.84 
(IK, br d, J=17Hz), 3.95 (1H, br d, J=17Hz) , 5.39 
(1H, br d, J=10Hz), 5.49 (1H, br d, J=10Hz), 6.91 

25 UH, br d, J=15Hz), 7.22-7.31 (2H, m) , 7.52 (1H, br 

d, J=15Hz), 7.62 (1H, br d, J=8Hz) , 7.74 (1H, br 
s), 7.80-7.90 (2H, m) , 8.16 (1H, br s) , 8.37 (1H, 
br s), 8.42-8.51 (2H, m) , 8.61-8.70 (2H, m) , 8.95 
(1H, br s) 

30 

(2) 2, 4-Dimethyl-8- [2, 6-dimethyl-3- iN-methyl-N- [ (E) -3- [ 6- 
[ (2-pyridylmethyl) carbamoyl ] pyridin-3-yl ] - 
acryloylglycyl ] amino] benzyloxy] quinoline 
NMR (CDC1 3 , 5) : 2.38 (3H, s), 2.53 (3H, s), 2.65 (3H, 
35 s >' 2 - 67 < 3 H, s), 3.27 (3H, s), 3.64 (1H, dd, J=17, 
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5Hz), 3.90 (1H, dd, J=17, 4Hz) , 4.80 (2H, d, 
J-7HZ), 5.35 (2H, s), 6.61 (IK, d, J=15H 2 ) , ' 6 . 79 
(1H, br t, J=5Hz), 7.08 (1H, d, J=8Hz), 7.13-7.28 
(4H, m), 7.34 (1H, br d, J=8Hz), 7.45 (1H, t, 
J=8Hz), 7.57-7.70 (3H, m) , 7.94 (1H, dd, J= 8 ' 2 Hz) 
8.20 <1H, d, J=8Hz), 8.60 (1H, br d, J=7Hz) , 8.68 ' 
(1H, d, J=2Hz), 8.89 (iH, br t, J=7Hz) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.32 (3H, s) , 2.46 (3H, s) , 

2-97 (3H, s), 3.10 (3K, br s), 3.26 (3H, s) , 3.84 
(1H, d, J-17H2), 3.92 (IK, d, J=17Kz), 5.16 (2K, 
s), 5.39 (IH, br d, J=10Hz), 5.49 {IH, br d, 
J=10Hz), 6.99 (IK, br d, J=15Hz) , 7 . 19-7 . 28 ' (2H, 
m), 7.50 (IK, br d, J=15Hz) , 7.61 (IK, br d, 
J=8H2), 7.72-7.92 (4H, m) , 8.15 (IK, br d, J=8Hz) , 
8.34-8.58 (3H, m) , 8.78 (IH, br d, J=7Hz) , 9.07 
(IH, br s) 

(3) 2,4-Dimethyl-8-[2,6-dimethyl-3-r N -niethyl-N-[ (E)-3-f6- 

(methylcarbamoyl)pyridin-3-yl]acryloylglycyl]amino]- 
benzyloxy] quinoline 

NMR (CDCI3, 6) : 2.37 (3H, s) , 2.53 (3H, s) , 2.65 (3H, 
s), 2.68 (3H, s), 3.04 (3H, d, J=5Hz) , 3.27 (3H, 
s), 3.64 (IH, dd, J=i7, 5Hz), 3.90 (IH, dd, J=17, 
5Hz), 5.34 (2H, s) , 6.61 (IK, d, J=15Hz) , 6.79 (l H , 
br t, J=5Hz), 7.08 (IH, d, J=8Hz) , 7.15-7.20 (2H, 
m), 7.25 (IH, d, J=8Hz), 7.45 (IH, t, J=8Hz) , 7.56- 
7.66 (2H, m), 7.90-8.00 (2H, m) , 8.19 (IH, d, 
J=8Hz), 8.61 (IH, d, J=2Kz) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.31 (3H, s) , 2.40 (3K, s) , 

2.97 (3K, s), 3.06 (3H, s), 3.11 (3H, br s), 3.28 
(3H, s), 3.88 (IH, d, J=17Hz), 4.06 (IH, d, 
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J=17Hz), 5.34 (1H, d, J=10Hz) , 5.46 (1H, d, 
J=10Hz), 7.10 (1H, br d, J=15Hz) , 7.19-7.32 (2H, 
m) , 7.49 (1H, br d, J=15Hz) , 7.60 (1H, br d, 
J=8Hz), 7.72-7.89 (3H, m) , 8.74 (1H, br d, J=8Hz) , 
5 8.88 (1H, br d, J=8Hz), 9.42 (1H, br s) 



(4) 8- [2, 6-Dimethyl-3- [N-methyl-N- [ (I) -3- [6- 

(me thy 1 carbamoyl) pyridir.-3-yi j acryloylglycyl ] amino] - 
benzyloxy] -2-methylquinoxaline 
10 NMR (CDC1 3/ 5) : 2.34 (3H, s) , 2.52 (3H, s), 2.77 (3H, 

s), 3.04 (3H, d, J=5Hz), 3.28 (3H, s) , 3.64 (1H, 
dd, J=17 7 5Hz), 3.89 (1H, ad, J=17, 5Hz), 5.34 (2H, 
s), 6.61 (IK, d, J=15Hz), 6.76 (1H, br t, J=5Hz), 
7.10 (IK, d, J=8Hz), 7.19 (IK, d, J=8Hz) , 7.31 (1H, 
15 d, J=8Hz), 7.60 (1H, d, J=15Kz) , 7.67 (1H, t, 

J=8Hz), 7.75 (1H, d, J=8Hz) , 7.91-8.00 (2H, m) , 
8.20 (1H, d, J=8Hz), 8.61 (1H, d, J=2Hz), 8.73 (1H, 
s) 

20 ExamnlP G? 

( 1 ) 4-Carboxy-8- [ 2 , 6-dimethyl-3- [N- [ 4- (methylcarbamoyl ) - 
cinnamoylglycyl] -N-me thy 1 amino] benzyloxy] -2-methylquinoline 
was obtained from 8- [2, 6-dimethyl-3- [N- [4- (methylcarbamoyl) - 
cinnamoylglycyl ] -N-me thylamino] benzyloxy ] -4-ethoxycarbonyl-2- 
25 methylquinoline according to a similar manner to that of 
Example 3 . 

mp : 178. 2-184. 2°C 

NMR (DMS0-d 6 , 6) : 2.30 (3H, s) , 2.45 (3H, s) , 2.70 
(3H, s), 2.76 (3H, d, J=5Hz) , 3.10 (3K, s) , 3.50 
30 (1H, dd, J=17, 5Hz), 3.69 (IK, dd, J=17, 4Hz) , 5.34 

(2H, s), 6.87 (1H, d, J=15Kz), 7.27 (1H, d, J=8Hz) , 
7.34 (1H, d, J=8Hz), 7.40 (1H, d, J=15Hz) , 7.53- 
7.71 (4H, m), 7.80-8.04 (3H, m) , 8.18 (1H, d, 
J=8Hz), 8.27 (1H, br t, J=5Hz) , 8.52 (1H, br q, 
35 J=5Hz) 
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(2) 8-[2 / 6-Dimethyl-3-[N-[4-(methylcarbamoyl)- 
cinnamoylglycyl]-N-methylanino]ben2yloxy]-2-methyl-4- 
(methylcarbamoyl)quinoline was obtained from 4-carboxy-8- 

[2,6-dimethyl-3-[N-[4-(methylcarbamoyl)cinnamoylgiycyl]- N - 
*ethylamino]benzyloxy]-2-methylquir.oline and methylamine 
hydrochloride according to a similar manner to that of 
Example 7. 

NMR (CDC1 3> 6) : 2.36 (3H, s), 2.52 (3K, S)/ 2.64 (3H, 
s), 2.99 (3H, d, J=5Hz), 3.06 (3H, d, J=5Hz) , 3.23 
(3H, s), 3.47 (IH, dd, J=17, 5Hz) , 3.79 (IH, dd, 
J=i7, 4Hz), 5.36 (2H, s) , 6.27 (1 H , br q, J=5Hz) . 
6.50 (IK, d, J=15Hz), 6.58 (IH, br q, J=5H Z ) , 6.71- 
6.80 (IH, m), 7.04 (IH, d, J=9Hz) , 7.15 (IH, d, 
J=9H2), 7.21-7.30 (2H, m) , 7.50-7.60 (3H, m) , 7.51 
(IH, d, J=15Hz), 7.67 (IH, d, J=9Hz) , 7.75 (IH, d, 
J=8Hz) 

its hydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.30 (3H, s), 2.50 (3H, s) , 

2.96 (3H, s), 3.06 (3H, s), 3.08 (3H, s), 3.28 (3H, 
s), 3.74 (IH, d, J=i7Hz), 3.89 (IH, d, J=17Hz) , 
5.36 (IH, d, J=9Hz), 5.49 (IH, d, J=9Hz), 6.60 (IH, 
d, J=15Hz), 7.20-7.31 (2H, m) , 7.49 (IH, d, 
J=15Hz), 7.55 (2H, d, J=9Hz) , 7.65 (IH, d, J=8Hz), 
7.78 (2H, d, J=9Hz), 7.85 (IH, t, J=8Hz) , 8.00 (IH, 
s), 8.05 (IH, d, J=8Hz) 

Examnlo ^ 

A mixture of 3- [ (Z) -2- (4-methylcarbamoylphenyl) vinyl] - 
benzoic acid (281 mg) and thionyl chloride (10 ml) was 
refluxed for 2 hours and then the mixture was concentrated in 
vacuo. The residue was dissolved in dichlorome thane (10 ml), 
and triethylamine (0.3 ml) and 8- [2, 6-dichloro-3- 
{methylamino)benzyloxy]-2-methylquinoiine (347 mg) were added 
thereto with stirring under ice-bath cooling. The mixture 
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was stirred for 12 hours at ambient temperature. Chloroform 
and brine were added thereto, and the organic layer was dried 
over magnesium sulfate and concentrated in vacuo. The 
residue was purified by flash chromatography (chlorofcrm- 
5 methanol) to give 8- [2, 6-dichloro-3- [N-methyl-N- [3- [ (Z) -2- (4- 
methylcarbamoylphenyl ) vinyl ] benzoyl ] amino ] benzyloxy ] -2- 
methylquincline (110 mg) as an amorphous powder, 

NMR (CDC1 3 , 6} : 2.73 (3H, s), 3.02 (3H, d, J=6Hz), 
3.40 (3K, s), 5.48 (IK, d, J=10Hz), 5.54 (1H, d, 
10 J=10Hz), 6.23 (1H, br s), 6.98-7.63 (14H), 7.70 

(1H, d, J=8Hz), 8.02 (1H, d, J=8Hz) 



Example $4 

8- [2, 6-Dichloro-3- f N-methyl-N- [3- [ (E) -2- (4- 
15 methylcarbamoylphenyl ) vinyl] benzoyl ] amino ] benzyloxy] -2- 
methylquinoline was obtained from 3- [(E) -2- (4- 
methylcarbamoylphenyl) vinyl] benzoic acid and 8- [2, 6-dichloro- 
3- (methylamino) benzyloxy] -2-methylquinoline according ro a 
similar manner to that of Example 63. 
20 NMR (CDCI3, 5) : 2.67 (2.4H, s) , 2.69 (0.6H, s) , 2.78 

(3H, d, J=6Hz), 3.29 (2.4H, br s) , 3.40 (0.6H, br 
s), 5.58 (2H, br s), 6.41 (0.4H, br s), 6.58 (1.6H, 
br s), 6.98-7.73 (15H), 8.03 (lH f d, J=8Hz) 

25 Preparation 50 

The mixture of 4-chloro-8-hydroxy-2-methylquinoline (600 
mg) , piperidine (6.13 ml) and tetrabutylammonium iodide (10 
mg) was refluxed for 18 hours. The cooled reaction mixture 
was concentrated in vacuo and to the residue was added 

30 chloroform and aqueous sodium bicarbonate solution. The 

organic layer was dried over magnesium sulfate and evaporated 
in vacuo. The residue was recrystallized from n-hexane to 
give 8-hydroxy-2-methyl-4-piperidinoquinoline (712 mg) as 
pale brown crystals. 

35 mp : 115-118°C 
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NMR (CDC1 3 , 6) : 1.63-1.74 <2H, a) , 1.79-1.89 (4H, a) , 

2-64 (3H, s), 3.15-3.22 (4K, a) , 6.70 (1H, s) , 7.06 

(IK, d, J=8Hz), 7.28 <1H, t, J=8Hz) , 7.39 (1H, d/ 
J=8Hz) 

Preparation ?1 

The following compounds were obtained according to a 
similar manner to that of Preparation 6. 

(1)8- [2, 6-Dichloro-3- [N-aethyl-N- (phthalimidoacetyl) amino] - 
ben 2 yloxy]-4-dimethylamino-2-methylquinoline 
NMR (CDCI3, 6) : 2.66 (3H, s) , 2.96 (3H, S ) , 3.21 (3H, 
S), 4.07 (2H, S), 5.63 (1 H/ d, J-10Hz), 5.71 (1H, 
d, J-lOHz), 6.99 (1H, s), 7.20 (1 H/ d, J=8Hz) , 7.30 
UH, d, J=8Hz), 7.46 (1H, d, J=8Hz), 7.53 (1H, d, 
J=8Hz), 7.65-7.75 (3H, a), 7.82-7.90 (2H, m) 

(2) 8- [2, 6-Dichloro-3- (N-phthaliaidoacetyl-N-aethylamino) - 

benzyloxyJ-2-methyl-4-pi P eridinoquinoline 
20 mp : 223-226°C 

NMR (CDCI3, 5) : 1.59-1.72 (2H, a), 1.78-1.88 (4H, a), 

2.65 <3H, s), 3.07-3.19 (4H, a), 3.22 (3H, s) , 4.08 
(2H, s), 5.64 (1H, d/ J-lOHz), 5.71 (1H, d/ 

J-lOHz), 6.73 (1H, 8 ), 7.20 (1H, br d, J=8Hz) , 7.30 

(1H, t, J=8Hz), 7.46 (1H, d, J=8Hz), 7.51 (IK, d, 

J=8Hz) , 7.64 (1H, br d, J=8Hz), 7.70-7.76 (2H, m) , 
7.82-7.89 (2H, a) 



15 
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30 



35 



(3) 8- [2, 6-Dichloro-3- (N-phthaliaidoacetyl-N- 

methylamino)benzyloxy]-2-methyl-4-morpholinoquinoline 
NMR (CDCI3, 5) : 2. 69 (3K, s), 3.19 (4H, t/ J=6Hz) , 
3-21 (3H, s), 3.96 (4H, z, J=5Kz) , 4.06 (2H, s) , 
5.65 (IK, d, J-lOHz), 5.72 (1H, d, J=10Hz) , 6.76 
UH, s), 7.22 (1H, d, J=8Hz), 7.32 (1H, t, J=8Hz), 
7.47 (1H, d, J=8Hz), 7.53 (1H, d, J=8Hz), 7.66 (1H, 
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d, J=8Hz) / 7.72 (2K, dd, J=S, 2Kz; , 7.84 (2H, dc, 
J=8, 2Hz) 

Preparation 52 

The following compounds were obtained according to a 
similar manner to that of Preparation 11. 

(1) 8- [3- (N-Glycyl-N-methylamino) -2, 6-dichlcrobenzyloxyj -4- 
dimethylamino-2-methylquinoline 

NMR (CDC1 3> 6) : 2.66 (3K, s) , 2.91-3.13 (8H, ra) , 3.21 
(3H, s), 5.61 (2K, s), 6.70 (iH, s) , 7.12-7.36 (3H, 
m), 7.45 (1H, d, J=8Kz) , 7.70 (1H, d, J=8Hz) 

(2) 5- [3- (N-Glycyl-N-methylamino) -2, 6-dichlorcbenzyicxy] -2- 
methyl-4-piperidinoquinoline 

NMR (CDC1 3/ 6) : 1.57-1.90 (6H, m) , 2.65 (3H, s) , 2.97 
(IH, d, J=17Hz), 3.02-3.18 (4K, m) , 3.20 (3H, s) , 
5.60 (2H, s), 6.72 (1H, s) , 7.15 (IH, br d, J=8Hz) , 
7.19-7.34 (2H, m) , 7.43 (IH, d, J=8Hz) , 7.64 (IH, 
br d, J=8Hz) 

{ 3 ) 8— [ 3— (N-Glycyl-N-methylamino ) -2 , 6-dichiorobenzyioxy ] -2- 
methyl-4-morpholinoquinoline 

NMR (CDC1 3 , 5) : 2.69 (3H, s) , 2.98 (IH, d, J=17Hz), 

3.09 (IH, d, J=17Hz), 3.13-3.22 (4H) , 3.20 (3H, s) , 
3.92-4.00 (4H), 5.62 (2H, s), 6.77 (IH, s) , 7.16- 
7.26 (2H), 7.33 (IH, t, J=8Hz) , 7.44 (IH, d, 
J=8Hz), 7.66 (IH, d, J=8Hz) 

Prenarafinn 

The following compounds were obtained according to a 
similar manner to that of Preparation 2. 

(1) Methyl 4- [N- (2-dimethylaminoethyi ) carbamoyl] cinnamate 
35 mp : 104-106°C 
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NMR (CDC1 3/ 5) : 2.27 (6H, s) , 2.51 (2H, t, J=7Hz) , 

3.51 (2K, br q, J=7Hz) , 3.81 (3H, s), 6.49 (1H, d, 
J=15Hz), 6.85 (1H, br s), 7.58 (2H, br d, J=8Hz) , 
7.70 (1H, d, J=15Hz), 7.81 (2H, br d, J=8Hz) 

(2) Methyl 4- [N- (2-dimethylaminoethyl) -N-methylcarbamoyl] - 
cinnamate 

NMR (CDC1 3/ 6) : 2.09 (3H, br s) , 2.31 (3H, br s) , 

2.36-2.64 (2H, m) , 2.94-3.14 (3H, m) , 3.32 (1H, br 
s), 3.65 (1H, br s), 3.80 (3H, s), 6.47 (1H, d, 
J=15Hz), 7.42 (2H, br d, J=8Hz) , 7.55 (2H, br d, 
J=8Hz), 7.69 (1H, a, J=15Hz) 

Prmarafinn fid 

The following compounds were obtained according to a 
similar manner to that of Preparation 3. 

(1) 4 -[N-( 2 -Dimethyl aminoethyl) carbamoyl ]cinnamic acid 
mp : 219-223'C 

NMR (DMSO-d 6/ 5) : 2.33 (6H, s) , 2.62 (2H, br t, 
J=7Hz), 3.43 (2H, br q, J=7Hz) , 6.59 (1H, d, 
J=15Hz), 7.57 (1H, d, J=15Hz), 7.75 (2H, d, J=8Hz) / 
7.86 (2H, d, J=8Hz), 8.54 (1H, br t, J=7Hz) 

(2) 4-[N- (2-Dimethylaminoethyl) -N-methylcarbamoyl] cinnamic 
acid 

mp : 171-174°C 

NMR (DMSO-d 6 , 5) : 1.98 (3H, br s), 2.28-2.60 (5H, m} , 
2.84-3.00 (4H, m) , 3.07-3.75 (1H # overlapped with 
H 2 0), 6.59 (1H, d, J=15Hz), 7.40 (2H, d, J=8Hz) , 
7.61 (1H, d, J=15Hz), 7.74 (2H, d, J=8Hz) 
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30 



35 



PreparaUnn SS 

The following compounds were obtained according to a 
similar manner to that of Preparation 46- (1). 
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(1) N- (3-AminobenzoyDmethanesuifonamide 

( from N- { 3-r.i trobenzoyl ) me thanesui fonamide ) 
m? : 153-155°C 

NMR (DMSO-dg, 6) : 3.32 (3H, s), 6.73 (IH, dd, J=8, 

2Hz), 7.01-7.17 (3H, m) 

(2) N- (3-Aminobenzoyl) -4-methylbenzenesul fonamide 
(from N- ( 3-ni trobenzoyl ) -4-methylbenzenesulf onamide) 
NMR (DMSO-dg, 5) : 2.39 (3H, s) , 6.74 (IH, br dd, J=8, 

2Hz), 6.92-6.99 (2H, m) , 7.08 (IH, t, J=8Hz) , 7.41 
(2H, d, J=8Hz), 7.84 (2H, d, J=3Hz) 

Preparation 56 

To a solution of N- (3-aminobenzcyi) methanesul fonamide 
(400 mg) in dioxane (4 ml) and IN sodium hydroxide solution 
(3.73 ml) was added phenyl chloro formate (351 mg) under ice- 
cooling, and the mixture was stirred for 2.5 hours at ambient 
temperature. Water was added thereto, the mixture was 
adjusted pH 3 with hydrochloric acid. The mixture was 
extracted with chloroform-methanoi, and the extract was 
dried over magnesium sulfate and concentrated in vacuo to 
give phenyl 3- (methanesulf onylaminocarbonyl ) phenylcarbamate 
(600 mg) as colorless crystals. 

mp : 201-202°C 

NMR (DMSO-d 6 , 6) : 3.22 <3H, s) , 7.22-7.30 (3H, m) , 

7.47-7.57 (3H, m) , 7.62 (IH, d, J=8Hz), 7.70 (IH, 
br d, J=8Hz), 8.07 (IH, br s) 

Preparation 57 

Phenyl 3- (4-methylbenzenesulf onylaminocarbonyl) - 
phenylcarbamate was obtained according to a similar manner to 
that of Preparation 55. 

NMR (CDC1 3 , 6) : 2.38 (3H, br s), 7.11-7.43 (10H, m) , 
7.51 (IH, br d, J=8Hz), 7.66 (IH, br d, J«8Hz) , 
7.87 (IH, br s), 7.S9 (2H, br d, J=8Hz) 
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Prenarat-j^n <;p 

(1) A mixture of 2-hydroxypyridine (2.40 g) , ethyl 

4-iodobenzoate (6.97 g) , potassium carbonate (3.83 g) and 

copper (253 mg) in N,N-dimethylrorniamide (12 ml) was stirred 

for 4 hours at 175'C under nitrogen atmosphere. Insoluble 

material was filtered off, and the filtrate was concentrated 

in vacuo. To the residue was added ethyl acetate and IN 

hydrochloric acid, the organic layer was washed with water, 

saturated sodium bicarbonate solution and brine, dried over 

magnesium sulfate and concentrated in vacuo to give ethyl 

4- (2-oxo-l,2-dihydropyridin-l-yl)benzoate (2.18 g) as brown 
powder. 

NMR (CDC1 3 , 5) : 1-40 (3K, t, J-7.0H2), 4.40 (2H, q, 
J=7.0Hz), 6.26 (1H, z , J=7.5Hz), 6.67 (1H, d, 
J=7.5Hz), 7.32 (1H, d, J=7.5Hz), 7.41 (1H, t, 
J=7.5Hz), 7.47 (2H, d, J=8.5Hz), 8.17 (2H, d, 
J=8.5Hz) 

(2) 4- (2-Oxo-l, 2-dihydropyridin-l-yl) benzyl alcohol was 
obtained according to a similar manner to that of 
Preparation 27- (5). 

NMR (CDCI3, 5) : 4.71 (2H, s) , 6.23 (1H, t, J=7.5Hz), 

6.66 (1H, d, J=7.5Hz), 7.29-7.51 (2H, m) , 7.33 (2H, 
d, J=8.5Hz), 7.46 (2H, d, J=8.5Hz) 

(3) 4-(2-Oxo-l / 2-dihydropyridin-l-yl)benzaldehyde was 
obtained according to a similar manner to that of 
Preparation 32- (7). 

NMR (CDCI3, 6) : 6.31 (1H, t, J=7.5Hz), 6.68 (1H, d, 
J=7.5Hz), 7.33 (1H, d, J=7.5Hz), 7.42 (1H, t, 
J=7.5Hz), 7.61 (2H, d, J=8.5Hz), 8.03 (2H, d, 
J=8.5Hz), 10.08 (1H, s) 



(4) 4-(2-Oxo-l,2-dihydropyridin-l-yl)cinnamic acid 



was 
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obtained according to a similar manner to that of 
Preparation 4. 
mp : 279-282 c C 

NMR (CDC1 3 -CD 3 0D, 6) : 6.37 (1H, z, J=7.5Hz), 6.47 
5 (1H, d, J=16.0Hz), 6.68 (IK, d, J=7.5Hz), 7.33-7.54 

(4H, m) , 7.67 (2H, d, J=8.5Hz), 7.71 (1H, d, 
J-l 6.0Hz) 

Example 65 

10 !1) 8-Hydroxy-2-methyl-4- (pyrrolidin-l-yl ) quinoline was 

obtained from 4-chloro-8-hydroxy-2-methylquinoline and 
pyrrolidine according to a similar manner to that of 
Preparation 16. 
mp : 135-137°C 

15 NMR (CDC1 3/ 6) : 1.99-2.10 (4H, m) , 2.56 (3H, s) , 

3.65-3.76 (4H, m) , 6.32 (iH, s), 7.03 (1H, d, 
J=7.5Hz), 7.16 (1H, t, J=7.5Hz), 7.65 (1H, d, 
J=7.5Hz) 

(2) 8- [2, 6-Dichloro-3- [N-methyi-N- [4- (methylcarbamoyl) - 

cinnarooylglycyl] amino ]benzyloxy] -2-methyl-4- (pyrrolidin- 
l-yl) quinoline was obtained according to a similar 
manner to that of Example 9. 

NMR (CDC1 3 , 6) : 1.98-2.06 (4H, m) , 2.54 (3H, s) , 2.99 
(3H, d, J=5Hz), 3.24 (3H, s), 3.59-3.72 (5H, m) , 
3.93 (1H, dd, J=17, 5Hz), 5.56 (1H, d, J=10Hz), 
5.60 (1H, d, J=10Hz), 6.33-6.41 (2H, m) , 6.52 (1H, 
d, J=15Hz), 6.85 (1H, br s), 7.11-7.30 <3H, m) , 
7.41-7.50 (3H, m) , 7.55 (1H, d, J=15Hz) , 7.71 (2H, 
br d, J=8Hz), 7.84 (1H, br d, J=8Hz) 

its dihydrochloride 
mp : 203-206"C 

NMR {CDCI3-CD3OD, 5) : 2.14-2.26 (4H, n) , 2.67 (3H, 
35 s), 2.99 (3H, s), 3.29 (3H, s) , 3.87 (1H, d, 
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J-17Hz), 3.89-4.08 (4K, m) , 4.13 (iH, d, J=17Hz) , 
5.48 (IH, ci, J=10Hz) , 5.65 (IK, d, J=10Hz) , 6.51 
(IK, s), 6.62 (IH, d, J=15Hz), 7.33-7.64 (7H, in), 
7.81 (2K, d, J=e¥.z) , 8.02 (IH, d, J=8Hz) 

(1) 9-Hydroxy-2-methyl-4- (4-methylpiperazin-l-yl) quinoline 
hydrochloride was obtained from 4 -chloro- 8 -hydroxyz- 
ine thyl quinoline and 1-methylpiperazine according to a 
similar manner to that of Preparation 16. 

mp : >300°C 

NMR (DMSO-d 6 , 6) : 2.66 (3H, s), 2.46 (3H, br s) , 

3.10-3.60 (8K, overlapped with H 2 0) , 7.01-7.11 (2H, 
in), 7.30-7.42 (2H, a) 

(2) 3- [2, 6-Dichloro-3- [N-methyl-N- [ 4- (methyicarbamoyl) - 
cinnamoylglycyl ] amino] benzyloxy 3 -2-methyl-4- (4- 
methylpiperazin-l-yl) quinoline was obtained according zo 
a similar manner to that of Example 9. 

NMR (CDC1 3 , 6) : 2.42 (3H, s), 2.66 (3H, s), 2.67-2.75 
(4H, m), 3.01 (3H, d, J=5Hz), 3.19-3.29 (7H, m) , 
3.68 (IK, dd, J=17, 4Hz) , 3.94 (IH, dd, J=17, 5Hz) , 
5.59 (IH, d, J=10Hz), 5.65 (IH, d, J=10Hz) , 6.25 
(IH, br d, J=5Hz), 6.53 (IK, d, J=15Hz), 6.70-6.79 
(2H, m) , 7.18-7.68 (8H, m) , 7.75 (2H, br d, 
J=7.5Hz) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.84 (3H, br s) , 2.99 (3K, s) , 
3.04 (3H, br s) , 3.30 (3H, s) , 3.50-3.59 (2H, m) , 
3.86-4.02 (4K, m) , 4.19-4.29 (4H, m) , 5.50 (IH, d, 
J=10Hz), 5.68 (IH, d, J=10Hz), 6.59 (IH, d, 
J=15Hz), 7.37-7.81 (11H, m) 
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(1) 4-Hexamethyleneimino-8-hydroxy-2-methylquinoline was 
obtained from 4-chloro-8-hydroxy-2-r.ethylquinoli.ne and 
hexamethyleneimine according to a similar manner to that 
of Preparation 16. 
5 NMR (CDC1 3 , 6) : 1.70-1.80 (4H, m) , 1.87-1.99 (4H, m) , 

2.59 (3H, s), 3.49-3.58 (4H, m) , 6.63 (1H, s), 7.03 
(1H, d, J=8Hz), 7.21 (IK, t, J=8Hz), 7.46 (1H, d, 
J=8Hz) 

10 (2) 4-Hexamethyleneimino-8- [2, 6-dichloro-3- [N-methyl-N- [4- 

(methyl carbamoyl ) cinnamoylglycyl ] amine ] benzyloxy ] -2- 
methylquinoline was obtained according to a similar 
manner to that of Example 9. 

NMR (CDCI3, 5) : 1.59-1.80 (4H, m) , 1.86-1.97 (4H, m) , 
15 2 - 60 < 3fi / br s), 2.99 (3K, d, J=5Hz), 3.24 (3H, s), 

3.43-3.53 (4H, m) , 3.70 (1H, dd, J=17, 4Hz) , 3.95 
(1H, dd, J=17, 5Hz), 5.57 (2H, s) , 6.35 (1H, br s) , 
6.54 (1H, d, J=15Hz), 6.70 (1H, br s), 7.19 (1H, br 
d, J=8Hz), 7.27-7.35 (2H, m) , 7.41-7.50 (3H, m) , 
7.54 (1H, d, J=15Hz), 7.67-7. 75 (3K, m) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 5) : 1.69-1.79 (4H, m) , 2.00-2.11 

(4H, m), 2.69 (3H, s), 2.99 (3H, s) , 3.28 (3H, s) , 
3.86 {1H, d, J=17Hz), 3.90-4.00 (4H, m) , 4.24 (1H, 
br d, J=17Hz), 5.46 {1H, d, J=10Hz), 5.62 (1H, d, 
J=10Hz), 6.65(1H, d, J=15Hz), 6.69 (1H, br s), 7.33 
(1H, d, J=15Hz), 7.42 (IK, br d, J=8Hz) , 7.48-7.61 
(5H, m) , 7.76-7.84 (3H, m) 
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Example f« 

The following compounds were obtained according to a 
similar manner to that of Example 1. 

35 (1) 8-[2,6-Dichloro-3-[N-r4-(dimethylcarbamoyl)- 
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cinnamoylglycyl]-N-methylamino]ber.zyioxy]-4- 
dimethylamino-2-methylquinoiine 

NMR (CDCI3, 5) : 2.69 (.?H, br s), 2.92-3.15 (12H, m) , 
3.28 (3H, s), 3.70 (IK, br d, J=17Kz) , 3.93 (IK, I 
d, J-17Hz), 5.62 (2K, br s) , 6.53 (1H, br d, 
J=15Hz), 6.69 (1H, s), 7.18-7.60 (10H, m) , 7.71 
(1H, br d, J=8Hz) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.78 (3H, br s) , 2.95-3.15 (6H, 
m), 3.28 (3K, sj, 3.49 (6K, s) , 3.85 (IK, d, 

J-17Hz), 4.09 (1H, d, J=17Hz), 5.50 (1H, d, 

J=10Hz), 5.61 (1H, d, J=10Hz), 6.64 (1H, d, 

J=15Hz), 6.71 (1H, br s) , 7.32-7.61 (9H, m) , 
7.79 (IK, br d, J=8Hz) 

(2) 8- [2, 6-Dichloro-3- [N-methyi-N- [4- [N- (2-pyridylmethyl) - 
carbamoyl ] cinnamoylglycyl } amino] benzyloxyj -4- 
dimethylamino-2-methylquinoiir.e 

NMR (CDCI3, 5} : 2.67 (3H, s) , 3.05 (6E, s) , 3.27 (3K, 
s), 3.66-3.77 (1H, a), 3.91-4.05 (IK, m) , 4.76 (2H, 
d, J=6Hz), 5.61 (2H, s), 6.57 (IK, d, J=16Hz) , 6.67 
(1H, s), 7.16-7.74 (13H, m) , 7.78-7.85 (2E, m) , 
8.53-8.60 (IK, m) 

its trihydrochloride 

NMR (DMSO-d 6/ 5) : 2.63 (3H, s), 3.13 (3H, s), 3.42 
(6H, s), 3.57 (IK, dd, J=4, 16Hz), 3.90 (1H, dd, 
J=4, 16Kz), 4.74 (2K, d, J=6Hz), 5.50-5.63 (2H, m) , 
6.85-6.97 (2K, m) , 7.43 (1H, d, J=16Kz), 7.59 (1H, 
t, J=8Hz), 7. 64-7. 90 (7H, m) , 7.90-8.03 (3H, a) , 
8.23 (1H, t, J=8Kz), 8.40 (1H, c, j=6Kz), 8.71 (IK, 
d, J=6Kz), 9.43 (1H, t, J=8Kz), 12.75 (1H, s) 



{ 3 ) 8- f 2 , 6-Dichloro-3- [N- [ 4- f N- (2-dimethylaminoethyl ) - 
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carbamoyl ] cinnamoylglycyl ] -N-methylamino] benzyloxy] -4- 
dimethylamino-2-methylquinoline 

NMR (CDC1 3 , 6) : 2.30 (6H, s) , 2.56 {1H, br t, J=7Hz), 
2.65 (3H, s), 3.00 (6H # s) , 3.26 (3H, s) , 3.54 (1H, 
5 br q, J=7Hz), 3.69 (1H, da, J=I7, 4Hz), 3.95 (1H, 

dd, J=17, 5Hz), 5.59 (1H, d, J=10Hz) , 5.64 (1H, d, 
J=10Hz), 6.53 (1H, d, J=15Hz), 6.69 (1H, s) , 6.78 
(1H, br s), 6.98 (IK, br s), 7.20 (1H, br d, 
J=8Hz), 7.28-7.38 (2H, m) , 7.45-7.55 (3H, m) , 7.58 
10 (1H, d, J=15Hz), 7.70 (IK, br d, J=8Hz) , 7.80 (2H, 

br d, J=8Hz) 



its trihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.72 (3H, s) , 2.95 (6H, s), 
15 3.00 (6H, s), 3.27 (3H, s) , 3.39-3.51 (8H, m) , 

3.82-3.92 (3H, m) , 4.15 (1H, d, J=17Hz) , 5.48 (1H, 
d, J=10Hz), 5.62 (1H, d, J=10Hz), 6.62 (1H, d, 
J=15Hz), 6.70 (1H, s), 7.33 (1H, d, J=15Hz), 7.40- 
7.61 (6H, m) , 7.80 (1H, br d, J=8Hz) , 7.96 (2K, br 
20 d, J=8Hz) 



(4) 8- [2, 6-Dichloro-3-[N-[4-[N- (2-dimethylarainoex:hyl) -N- 
methyl carbamoyl] cinnamoylglycyl] -N-methylamino] - 
benzyloxy] -4-dimethylamino-2-methylquinoline 
25 NMR (CDCI3, 6) : 2.09 (3H, br s) , 2.24-2.46 (4H, m) , 

2.53-2.70 (4H, m) , 2.91-3.13 (9H, m) , 3.26 (3H, s) , 
3.34 (1H, m), 3.60-3.73 (2H, m) , 3.96 (1H, dd, 
J=17, 5Hz), 5.60 (1H, d, J=10Hz), 5.65 (1H, d, 
J=10Hz), 6.50 (1H, d, J=15Hz), 6.69 (1H, s), 6.73 
30 (1H, br s), 7.20 (1H, d, J=8Hz) , 7.28-7.60 (9H, m) , 

7. 70 (1H, br d, J=8Hz) 



35 



its trihydrochloride 

NMR (CDC13-CD30D, 5) : 2.74 (3H, br s), 2.97 (6H, br 
s), 3.10 (3H, br s) , 3.28 (3H, br s) , 3.38-3.52 
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(8H, m), 3.88 (1H, br d, J=17Hz), 3.95-4.02 (2H, 
m)/ 4.15 (1H, d, J=17Hz), 5.49 (1H, d, J=10Hz) , 
5.62 (1H, d, J=10Kz), 6.67 (1H, d, J=15Hz), 6.72 

(1H, br s), 7.31-7.62 (9H, m) , 7.79 (1H, br d, 
J=8Hz) 



15 



(5) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- (4-pyridylcarbanioyl) - 

cinnamoylglycyl] amino Jbenzyloxy] -4-dimethylamino-2- 
methylquinoline 

10 NMR (CDC1 3/ 5) : 2.45 (3H, s) , 3.01 (6H, s) , 3.15 <3H, 

s), 3.61 (1H, dd, J=4, 16Hz), 3.81 (IK, dd, J=4, 
16Hz), 5.51 (2H, s), 6.48 (IK, d, J=16Hz) , 6.63 
(IE, s), 6.87 (IK, brpeak), 7.13-7.40 (6H, m) , 
7.46 (IK, d, J=16Hz), 7.64-7.76 (3H, m) , 7.90 (2H, 
d, J=8Hz), 8.43 (2H, d, J=6Hz), 9.65 (1H, s) 

its trihydrochloride 

NMR (DMSO-d 6 , 5) : 2.65 (3K, s), 3.15 (3K, s) , 3.42 
(6H, s), 3.60 (1H, dd, J=4, 16Kz), 3.93 (1H, dd, 
J=4, 16Hz), 5.51-5.63 (2H, in) , 6.92 (1H, s) , 6.97 
(1H, d, J=16Hz), 7.49 (1H, d, J=16Hz), 7.55-7.63 
(1H, m), 7.72-7.85 (5H, m) , 7 . S5 (IK, d, J=8Hz), 
8.13 (2H, d, J=8Hz), 8.35-8.50 (3H, m) , 8.77 (2H, 
d, J=6Hz), 11.76 (1H, s) 



20 



25 



(6) 8- [2 , 6-Dichloro-3- [N- [ 3-methoxy-4- (methyl carbamoyl ) - 
cinnamoylglycyl] -N-methylamino Jbenzyloxy] -4- 
dimethylamino-2-methylquinoline 

NMR (CDC1 3 , 6) : 2.67 (3H, s), 2.93-3.14 (9H, m) , 3.25 
(3H, s), 3.66-3.78 (1H, m) , 3.89-4.02 (4H, m) , 
5.55-5.66 (2H, m) , 6.52-6.63 (1H, m) , 6.68 (1H, s), 
7.04 (1H, s), 7.11-7.42 (5H, m) , 7.46 (1H, d, 
J=3Hz), 7.52 (1H, d, J=16Hz), 7.70 (1H, d, J=8Hz) , 
7.74-7.83 (1H, m) , 8.09-8.20 (1H, br peak) 
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its dihydrochloricie 

NMR (DMSO-d 6 , 5) : 2.61 (3H, s), 2.79 (3K, s) , 3.14 

(3H, s), 3.40 (€H, s), 3.47-3.65 (IK, m) , 3.80-3.96 
(4H, m) , 5.50-5.63 (2H, r,i, 6.83-6.97 (2K, m) , 7.21 
5 (IK, d, J=8Ez), 7.31 (IH, s), 7.41 (1H, d, J=16Hz), 

7.53-7.63 (IK, it.), 7.67-7.87 (4H, n) , 7.93 (1H, d, 
J=8Hz), 0.14 (IK, q-like), 8.31 (IH, t-like) 

(7) 8- [2, 6-Dichloro-3- [N-methyl-N- [ 3- [ 4- [N- (2- 
1C pyridylraethyl) carbamoyl j phenyl ] propionylglycyl ] amino] - 

benzyloxy ] - 4 -dime thy 1 amino-2 -me thylqui nol ine 
NMR (CDC1 3 , 5) : 2.52 (2H, br t, J=7 . 5Hz ) , 2 . 65 (3H, 
s) # 2.92-3.06 (8H/ m) , 3.22 (3H, s) , 3.49 (1H, br 
d, J=17Hz), 3.80 (IK, dd, J=17, 4Hz), 4.74 (2K, d, 
15 J=5Hz), 5.6C (2K, s) , 6.68 (1H, br s), 7.17-7.36 

(8H, m), 7.43-7.55 (2H, a) , 7.63-7.80 (4H, m) , 8.56 
(1H, br d, J=5Hz) 

its trihydrochloride 

20 NMR (CDC13-CD30B, 5) : 2.50-2.63 (4K, m) , 2.90 (1H, 

IT.), 3.25 (3K, s), 3.51 (5H, s), 3.69 (1H, d, 
J=17Hz), 3.78 (1H, d, J=17Hz) , 4.99 (2K, s) , 5.48 
(1H, d, J=10Hz), 5.63 (IK, d, J=10Hz), 6.80 (iH, br 
s), 7.18 (2H, d, J=8Hz), 7.40-7.61 (4H, m) , 7.79- 

25 7.90 (4H, m), 8.11 (1H, br d, J=8Hz), 8.39 (IK, br 

t, J=8Hz), 8.73 (IK, br d, J=5Hz) 

(8) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- (methanesulfonamido) - 
cinnamoylglycyl ] amino] benzyloxy] -4-dimethylamino-2- 
30 methvlauinoline 

NMR (CDCI3, 6) : 2.64 (3H, s) , 3.01 (6H, s), 3.26 (3H, 
S), 3.68 (IK, dd, J-4, 18Hz), 3.95 (IK, dd, J=4, 
18Hz), 5.53-5.64 (2K, m) , 6.41 (IH, d, J=16Hz) , 
6.67 (IK, s), 6.81 (IH, br peak) , 7.11-7.38 (6K, 
35 n) , 7.38-7.53 (4K, m) , 7.70 (IH, d, J=8Hz) 
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its dihydrochloride 

NMR (DMSO-d 6 , 5) : 2.63 (3H, s), 3.03 <3K, s) , 3.13 
(3H, s), 3.41 (€H, s) , 3.55 (IK, dd, J=4, 18Hz) , 
3.90 (IK, dd, J=4, 18Hz), 5.53 (iH, d. J=10Hz) , 
5.59 (IK, d, J=10Hz), 6.68 (IK, d, J=16Hz), 6.92 
(1H, s), 7.23 (2H, d, J=8Hz> , 7.32 (1H, d, J=16Kz) , 
7.52 (2K, d, J=8Hz), 7.53 (iH, t, J=8Hz) , 7.72-7.83 
(3K, m), 7.94 (IH, d, J=8Hz), 8.29 (1H, t-like) , 
10.03 (IK, s) 

(9) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- (isonicotinamido) - 
cir.namoylglycyl ] amino] benzyloxyj -2-methyl-4- 
dimethylaminoquir.oiine 

NMR (CDCI3-CD3OD, 6) : 2.58 (3H, s) , 3.04 (6K, far), 

3.25 (3K, s), 3.39 (IK, E ) , 3.69 (2K, m) , 4.00 (IK, 
d, J=i5Hz), 5.54 (2H, m) , 6.48 (1H, d, J=15Hz) , 
6.69 (IH, s), 7.20 (IH, d, J=8Hz), 7.36-7.52 (6H, 
ir.), 7.70 (3H, m), 7.83 (2H, d, J=8Hz), 8.70 (2H, d, 
J=8Hz) 



its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.70 (3H, s), 3.29 (3H, s) , 
3.52 (6K, s), 3.88-4.04 (4H, m) , 5.49 (IH, d, 
J=15Hz), 5.68 (IH, d, J=15Hz) , 6.51 (IK, d, 
25 J=15Hz), 6.70 (IH, s), 7.36-7.64 (7H, m) , 7.84 (IK, 

d, J=8Hz), 7.92 (2H, d, J=8Hz) , 8.66 (2H, d, 
J=8Hz), 8.99 (2H, d, J=8Hz) 

(10) 6- [2, 6-Dichloro-3- [N-methyl-N- [4- (2-oxopyrrolidin-l- 
3C yl) cinnainoylglycyl] amine ibenzyloxy] -4-dinethylamino-2- 

methylquinoline 

NMR <CDC1 3 , 5) : 2.10-2.23 (2H, m) , 2.61 (2H, t, 

J=7.5Hz), 2.67 (3H, s), 3.03 (6H, s) , 3.26 (3H, s), 
3.63-3.75 (IH, m), 3.36 (2H, t, J=7.5Hz), 3.90-4.02 
35 (IH, m), 5.60 (2H, s), 6.45 (IH, d, J=16Hz) , 6.67 
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(1H, s), 7.16-7.28 (2H, m) , 7.28-7.41 (2H, m} , 

7.41-7.56 (4K, m) , 7.62 (2K, d, J=8Hz), 7.70 (IK, 
d, J=8Hz) 

5 its dihydrochloride 

NMR (DMSO-d 6 , 6) : 2.00-2.13 (2H, ir.) , 2.62 (3H, s), 
3.13 (3H, s), 3.4i (6K, s) , 3.46-3.61 (1H, m) , 
3.80-3.97 (3H, m) , 5.53 (IK, d, J=10Kz), 5.60 (1H, 
c, J=10Hz), 6.71 (1H, d, J=I6Hz), 6.92 (IK, s) , 

0 7.33 (IK, d, J=16Hz), 7.52-7.63 (2H, m), 7. 67-7. 86 

(5H, m), 7.93 (IK, d, J=8Hz), 8.30 (IK, t, J=6Hz) , 
12.75 (1H, s) 



( 11 ) 8- [2, 6-Dichloro-3- [N- [ 4- [N- (2-methoxyacetyi) -N- (3- 
15 pvridylmethyl) amino] cinnaiaoylglycyl] -N-methylamino] - 

benzyloxy] -2-methyl-4-dimethylaroinoquinoline 
NMR (CDC1 3 , 5) : 2.68 (3K, s), 3.07 (6H, s), 3.26 (3H, 
s), 3.36 (3H, s), 3.63-4.00 (2K, m) , 3.78 (2K, s) , 
4.88 (2H, s), 5.59 (2H, s), 6.50 (IK, d, J=15Hz), 
20 6.67 (1H, s), 6.93 (2H, c, J=8Hz) , 7.20 (2H, m) , 

7.30 (2H, m), 7.41-7.52 (4h\ m) , 7.63 (1H, d, 
J=8Hz), 7.68 (1H, d, J=8Hz), 8.34 (IK, br) , 8.50 
(1H, d, J=7Hz) 

25 its rrihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.70 (3H, br) , 3.28 (3H, s) , 
3.36 <3H, s), 3.53 (6H, br) , 3.83-4.10 (2H, m) , 
3.88 (2H, br), 5.09 (2K, br) , 5.49 (1H, d, J=15Hz), 
5.68 (IK, d, J=15Hz), 6.63-6.79 (2H, m) , 7.17 (2K, 

30 br), 7.40 (1H, m) , 7.48 (1H, d, J=8Hz) , 7.58 (4H, 

br), 7.83 (1H, d, J=8Hz), 8.04 (IK, br) , 8.57 (IK, 
br), 8.75 (1H, br), 8.80 (1H, br) 



(12) 8- [3- [N- (4-Acetamido-3-methylcinnamoylglycyl) -N- 
35 methylamino] -2, 6-dichlorobenzyloxy] -2-metiiyl-4- 
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dimethylaninoquinoline 

NMR (CDCi 3 , 5 , : 2 . 20 (3H/ „ , ^ ^ ^ ^ ^ 

3.00 <6H, s)/ 3.25 (3H, a ), 3.65 <1H, dd, J= 7 ' 
15HZ,, 3.94 (IH, dd, J=7 , 15H2) , 5>61 (2H/ 
(1*, a, J=15Hz), 6.68 <2K, s) , 7.06 (l K , br) , 7 20 
(1H, d, J=8Hz>, 7.27-7.36 { 4H, m > , 7.44-7.52 (2H, 
m>, 7.69 (1H, c, J=8Hz), 7.90 (1H, d/ J=8Hz) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 6, : 2.22 (3H, s) , 2.28 (3H, S ) 

2-70 ,3H, s), 3.28 (3H, s) , 3.49 ,6H, s) , 3.91 (2H, 

»>, 5.48 (1H, d, J=SHz>, 5.67 (1 H/ d, J=8Kz, , 6.47 
(1H, d, J=15Hz), 6.70 (IH, £)/ 7.27-7.38 (3K, m) , 

7-47-7.63 (6K, m) , 7.83 (IK, d, J=8Hz) 

(13) 8M3MHM(E,-3-(l- JU! .tyl-l,2,3H-t.tr^ydroquinolin-6- 

yl) acryloylglycyl] -N-me thy 1 amino] -2, 6- 

dichlorobenzyloxy]-4-dimethyla m ino-2-methylquinoline 
NMR (CDC1 3 , 5) : 1.96 (2H, quint, J=7Hz), 2.26 (3H 

S). 2.68 (3H, s), 2.72 (2H, t, J=7Hz>, 3.02 (6 H/ 
S), 3.27 (3H, s), 3.67 (IH, dd, J=4, 18Hz), 3.77 
(2H, t, J-7HZ), 3.95 (IH, dd, J=5, 18Hz), 5.55-S.67 
(2H, m), 6.45 (1H, d, J=16Hz), 6.69 (1 H/ s), 6.80 
(IH, br peak), 7.22 (IH, d, J=8Hz) , 7.25-7.39 (5H, 
m>, 7.47 (l H/ d/ J=8Hz), 7.52 (1H, d, J=16Hz), 7.70 
(1H, d, J=8Hz) 

its dihydrochloride 

NMR (DMSO-d 6 , 5) : 1.87 (2H, quint, J=7Hz), 2.20 (3H, 
s), 2.63 (3H, s), 2.72 (2H, t, J=7Hz) , 3.15 (3H, 
s), 3.42 <6H, s), 3.51-3.81 (3H, m) , 3.91 (i H , dd, 
J=5, 16Hz), 5.52-5.63 (2H, m) , 6.72 (IK, d, 
J=16Hz), 6.93 (IK, S) , 7.26-7.41 (3H, m) , 7.50-7.65 
(2H, m), 7.75 (IH, d, J=8Hz) , 7.81 (2H, s-like) , 
7.94 (IH, d, J=8Hz), 8.27 (1 H , t-like) 
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(14) S- [2, 6-Dichicro-3- [N-[ (Z) -3- { 6-ethoxycarbonylpyridir.-3- 
yl) acryloylglycyl] -N-methyl amino jbenzyloxy] -4- 
dimethylamino-2-methylquinciine 

NMR (CDC1 3 , 5) : 1.45 ( IK, t, J=7.5Hz), 2.62 (3H, s) , 
3.00 (6H, br s), 3.28 (3K, s) , 3.72 (1H, br dd, 
J=17, 4Hz), 3.95 (IK, br dd, J=17, 5Hz) , 4.49 (2H, 
q, J=7.5Hz), 5.60 ( IK, d, J=10Hz) , 5.65 (1H, d, 
J=10Hz), 6.63-6.72 (2H, m > , 6.88 (IK, br s), 7.20 
(1H, br d, J=8Hz), 7.29-7.38 (2H, m) , 7.48 (IK, d, 
J=8Hz>, 7.6C (1H, d, J=15Hz), 7.7 0 (IK, d, J=8Hz) , 
7.90 (1H, dd, J=8, 2Hz), 8.10 (IK, br d, J=8Hz) , 
8.83 (1H, br s) 

(15) 8- [3- [N- [ (E) -3- (6-Aminopyridin-3-yl) acryloylglycyl] -N- 
15 niethylamino] -2, 6-dichiorobenzyloxy] -4-dimethylamino-2- 

methylquinoline 

NMR (CDCI3, 5) : 2.63 (3H, s) , 2.98 (6H, s) , 3.24 (3K, 
s), 3.64 (1H, dd, J=4, 17Hz), 3.93 (1H, dd, J=4, 
17Hz), 4.67 (2H, s), 5.55-5.67 (2H, m) , 6.29 (1H, 
20 d, J=16Hz), 6.4 6 (1H, d, J=8Hz) , 6.55 (1H, 

t-like), 6.69 (1H, s), 7.18 (IK, d, J=8Hz) , 7.22- 
7.36 (2H, m), 7.40-7.50 (2K, m) , 7.58 (1H, d, 
J=8Hz), 7.69 (1H, d, J=8Hz), 8.16 (1H, s) 

25 (16) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E)-3-[6-f (E) -2- (pyridin- 
4-yl) vinyl ] pyridin-3-yl ] acryloylglycyl] amino Jbenzyloxy] - 
4-dinethyiamino-2-methylquinoline 

NHR (CDCI3, 5) : 2.67 (3H, s) , 3.03 (6H, s) , 3.27 (3H, 
s), 3.66-3.80 (1H, m) , 3.91-4.05 (1H, m) , 5.56-5.68 
30 (2H, in), 6.61 (1H, d, J=16Hz) , 6. 70 (1H, s), 7.15- 

7.66 (11H, m) , 7.66-7.77 (IK, m) , 7.77-7.85 (1H, 
m) , 8.61 (2H, d, J=6Hz), 8.69-8.75 (1H, m) 



35 



its tetrahydrochloride 

NMR (DMSO-d 6 , 6) : 2.63 (3K, s), 3.15 (3H, s) , 3.43 



WO 96/13485 



PCT/JP95/02192 



- 203 - 

(6H, s), 3.91 (1H, dd, J=4, 18Hz), 5.51-5.64 (2K, 
ro), 6.93 (1H, s), 7.00 (IK, d, J=16Hzj, 7.47 (1H, 
d, J=16Hz), 7.59 (1H, t, J=8Hz) , 7.73-8.15 (8H, m) , 
8.29 {2H, d, J=6Hz), 8.44 (1H, t-iike) , 8.85-8.93 
{3H, m) 



(17) 8- [2, 6-Dichloro-3- [N- [4- (dimethylcarbamoyi) - 

cinnamoylglycyl] -N-methyiamir.olbenzyloxyl -2-methyi-4- 
piperidinoquinoline 
10 NMR (CDC1 3/ 5) : 1.60-1.75 (2H, overlapped wich H ? 0) , 

1.79-1.90 (4H, m), 2.68 (3H, br s), 2.98 (3H, br 
s), 3.06-3.2S (10K, it.), 3.70 (IK, br d, J=17Kz) , 
3.97 (1H, br d, J=17Kz), 5.60 (2H, br s), 6.52 (1H, 
br d, J=15Hz), 6.71 (1H, s), 7.20 (1H, br d, 
15 J=8Hz), 7.27-7.60 (9H, m) , 7.62 (1H, br d, J=8Hz) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 5) : 1.82-1.94 ( 6H, m) , 2.84 (3H, br 
s), 3.00 (3K, br s), 3.10 (3H, br s) , 3.39 (3H, s), 
20 3.67-3.76 (4H, m) , 3.89 (IK, br d, J=17Hz) , 4.12 

(IK, br d, J=17Hz), 5.51 (1H, d, J=10Hz), 5.61 (1H, 
d, J=10Hz), 6.68 (1H, d, J=15Hz), 6.84 (IK, br s), 
7.32-7.61 (10H, m) 

25 (18) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- [N- (2-pyridylmethyl) - 
carbamoyl j cinnamoylglycyl ] amino] benzyloxy] -2-methyl-4- 
piperidinocruir.oline 

MMR (CDCI3, 5) : 1.24 (2K, t, J=7Hz) , 1.80 (4H, br) , 
2.66 (3H, s), 3.17 (4H, br) , 3.25 (3K, s) , 3.70 
30 (IK, m) , 3.96 (1H, dd, J=7, 15Hz) , 4.75 (2H, d, 

J=7Hz), 5.58 <2H, m) , 6.55 (IK, d, J=15Hz) , 6.72 
(1H, s), 7.20 (2H, m), 7.29-7.38 (3H, m) , 7.44-7.77 
(7H, m), 7.80-7.91 (2H, m) , 8.55 (IK, d, J=7Hz) 



35 its trihydrochloride 
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NMR 1CD3OD, 5) : 1.67 (6H, br) , 2.49 (3H, s), 3.07 
(3K, s), 3.58 (4K, br) , 2.60-3.83 (2H, m} , 4.65 
(2H, br (overlap)), 5.42 (IK, d, J=8Hz), 5.50 (IK, 
d, J=8Hz), 6.58 (1H, d, J=15Hz) , 6.83 (1H, s) , 7.3 
$ (1H, d, J=15Hz), 7.40-7.58 (6H, m) , 7.19-7.83 (4H, 

m), 8.30 (2H, as), 8.52 (2H, br} 

(19) 8- [2, 6-Dichioro-3- [N- [ 3-methcxy-4- {methylcarbamoyi) - 
cinnanoylglycyl ] -N-methylarair.o] benzyloxy] -2-methyl-4- 
10 piperidinoquinoline 

NMR (CDC1 3 , 5) : 1.57-1.74 (2H, overlapped with H 2 Oi , 
1.79-1.90 (4H, m) , 2.65 (3H, br s), 3.00 (3H, d, 
J=5Hz), 3.19-3.22 (4H, m) , 3.26 (3H, s), 3.70 {IK, 
br d, J=17Hz), 3.90-4.01 (5H, m) , 5.58 (1H, d, 
'-=> J=10Hz), 5.64 (1H, d, J=10Hz), 6.57 (1H, br d, 

J=15Hz), 6.70-6.80 (2H, in), 7.04 (1H, br s) , 7.16- 
7.39 (4K, m), 7.48 (1H, d, J=8Hz), 7.52 (1H, br d, 
J=15Hz), 7.64 (IK, br d, J=8Hz), 7.79 (1H, br d, 
J=5Kz) , 8.19 (1H, br s) 

!C 

its dihydrochloride 

NMR (CDCI3-CD3OD, 5) : 1.81-1.95 (6H, m) , 2.82 (3K, br 
s), 3.00 (3H, s), 3.28 (3H, s) , 3.69-3.78 (4H, m) , 
3.88 (1H, br d, J=17Hz), 4.04 (3H, s) , 4.20 (1H, br 
5 d, J=17Hz), 5.50 (1H, br a, J=10Hz) , 5.61 (1H, br 

d, J=10Kz), 6.73-6.86 (2H, m) , 7.04 (1H, d, J=8Hz) , 
7.21 (1H, br s), 7.33-7.61 (6H, m) , 8.01 (1H, br d, 
J=8Hz) 

0 (20) 8- [2, 6-Dichloro-3- [N-methyi-N- [4- (isonicotinamidc) - 
cinnamoylglycylj amino] benzyloxy] -2-methyl-4- 
piperidinoquinoline 

NMR (CDC1 3 , 5) : 1.58-1.90 {6H, m) , 2.51 (3H, br s) , 
3.14-3.27 (7H, m) , 3.62 (1H, br d, J=17Hz) , 3.89 
5 (IK, br dd, J=17, 5Hz) , 5.52 (2H, s) , 6.41 (IK, d, 
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J=15Hz), 6.70 (1H, s), 7.18-7.31 (4H, m) , 7.37-7.44 
(3H, m) , 7.49 (1H, br d, J=15Kz), 7.64 (1H, br d, 
J=18Kz), 7.72 (2H, a, J=8Kz) / 7.78 (2H, d, J=5Kz) , 
8.63 (2K, d, J=5Kz), 9.35 (IK, br s) 

5 

its trihydrochloride 

NMR (CDCI3-CD3OD, 6) : 1.81-1.96 <6H, m) , 2.76 (3H, br 
s), 3.28 (3H, s), 3.70-3.80 (4H, n) , 3.88 (1H, br 

c, J=17Hz), 4.11 (IK, br d, J=17Hz), 5.48 (IK, d, 
0 J=10Hz), 5.66 (1H, d, J=10Hz), 6.50 (IK, br d, 

J=15Kz), 6.86 (1H, br s) , 7.24-7.63 (8K, m) , 7.92 
(2K, br d, J=8Hz), 8.70 (2H, c, J=5Hz)., 8.95 (2H, 

d, J=5Hz) 

5 {21 ) 3- [2, 6-Dichloro-3- [N-methyl-N- [4- (2-oxopyrrolidir.-l- 
yl) cinnamoyiglycyl] amino] benzyloxy] -2-methyl-4- 
piperidinoquinoline 

NMR {CDCI3, 5) : 1.25 (2H, t, J=7Hz), 1.84 (4H, br) , 

2.15 (2H, m), 2.60 (2H, t, J=7Hz) , 2.65 (3H, s) , 

3.16 (4H, br), 3.27 (3H, s) , 3.65 (1H, dd, J=7, 
15Hz), 3.87 (2K, t, J=7Hz) , 3.93 (1H, dd, J=7, 
15Hz), 5.60 (2H, m), 6.44 (1H, d, J=15Hz) , 6.72 
(1H, s), 6.80(1H, br) , 7.18 (1H, d, J=8Hz) , 7.30- 
7.37 (2K, a), 7.46-7.66 (7K, in) 

its dihydrochloride 

NMR (CD3OD, 6) : 1.84 (6K, br) , 2.19 (2H, m) , 2.58- 

2.66 (2H, m), 2.69 (3H, s), 3.27 (3H, s) , 3.78 (4H, 
br), 3.85-4.03 (2K, m) , 5.60 (1H, d, J=8Hz), 5.72 
(1H, d, J=8Hz), 6.60 (1H, d, J=15Hz) , 7.06 (IK, s) , 
7.46 (IK, d, J-15HZ), 7.54 (2K, m), 7.62-7.75 (7K, 
m) 

(22) 8- [3- [N- [ (E) -3- (1-Acetyl-l, 2, 3, 4-tetrahydroquinolin-6- 
yl) acryloylglycyl]-N-methylamino] -2, 6- 
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dichlorobenzyioxyj -2-methyi-4-piperidinoquinoline 
and 

its dihydrochloride 

(23} 3- [2, 6-Dichioro-3- [N- [ (E) -3- ( 6-ethoxycarbonylpyridir.-3- 
yl) acryloylglycyl] -N-methylamino]benzyioxy] -2-methyl-4- 
piperidincquincline 

NMR (CDC1 3 , 6) : 1.43 (IE, t, J=7.5Hz), 1.59-1.74 (2H, 
overlapped with H 2 0) , 1.78-1.90 (4H, m) , 2.65 (3H, 
br s), 3.09-3.22 (4H, m) , 3.27 (3H, s) , 3.74 (1H, 
br d, J=17Hz), 3.57 (1H, br d, J=17Hz) , 4.48 (2H, 
q, J=7.5Hz), 5.60 (IK, s) , 6.64-6.75 (2H, m) , 6.89 
(1H, br s), 7.16-7.40 (3K, in), 7.47 (1H, br d, 
J=8Hz), 7.52-7.67 (2H, m) , 7.90 (1H, br d, J=8Hz) , 
8.08 (1H, br d, J=8Hz) , 8.70 (1H, br s) 

(24 ) 8- [ 3- [N- [ (E) -3- [ 6- (Acetamido) pyridin-3-yl ] - 
acryloylglycyl ] -N-methylamino] -2, 6-aichlorober.zyloxyl -2- 
methyl-4-piperidinoquinoline 

NMR (CDC1 3/ 6) : 1.10-1.26 (2H, m) , 1.82 (4H, br) , 
2.19 (3H, s), 2.63 (3H, s), 3.15 (4H, br) , 3.24 
(3H, s), 3.68 (1H, dd, J=7, 15Hz), 3.94 (1H, dd, 
J=7, 15Hz), 5.60 (2H, m) , 6.47 (1H, d, J=15Hz) , 
6.72 (1H, s), 6.83 (1H, br) , 7.18 (1H, d, J=8Hz), 
7.27-7.39 (2H, m) , 7.46 (1H, d, J=8Hz) , 7.52 (1H, 
d, J=15Hz), 7.63 (IK, d, J=8Hz) , 7.80 (1H, dd, J=4, 
8Hz) , 8.17 (1H, c, J=8Hz), 8.26 (1H, br) , 8.32 (1H, 
s) 

(25) 8-[3-[N-[ (E) -3- (6-Aminopyridin-3-yl) acryloylglycyl ] -N- 
ir.ethylamino] -2, 6-dichlorobenzyloxy] -2-methyl-4- 
piperidinoquinoline 

NMR (CDCI3, 5) : 1.55-1.72 (2H, m) , 1.77-1.88 (4H, m) , 
2.64 (3K, s), 3.C7-3.18 (4H, m) , 3.24 (3H, s), 
3.64 (1H, dd, J=4, 18Kz) , 3.93 (IK, dd, J=4, 18Hz! , 
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4.66 (2H, s), 5.57 (1 H/ d, J=10Hz) , 5.63 (IH, d, 
J=10Hz), 6.29 (IH, d, J=15Hz), 6.47(1H, d, J=8Hz), 
6.59 (IH, t-like), 6.73 (1H, s; , 7.13 (IH, d, 
J-8Hz) , 7.23-7.37 (2H, m) , 7.40-7.50 (2H, m) , 7.59 
(IH, dd, J=2, 8Hz), 7.64 (IH, d, J=8Kz) , 8.16 (IH, 
d, J=2Hz) 

(26) 8- [2, 6-Dichloro-3- [N- [4- (dimethylcarbamoyl ) - 

cinnamoylglycyl]-N-methyIamino]ber.zyioxy]-2-ir.ethyl-4- 
morpholinoquir.oline 

NMR (CDCI3, 5) : 2.69 (3H, S)/ 2.99 (3H, br s) , 3.11 
(3H, br s), 3.17-3.24 (4H, m) , 3.28 (3H, s) , 3.67 
(IH, br dd, J=17, 4Hz), 3.90-4.01 (5H, m) , 5.60 
(IK, d, J=10Hz), 5.65 (IH, d, J=10Hz), 6.50 (IH, d, 
J=15Hz), 6.69 (IH, br s), 6.78 (IH, s) , 7.19-7.53 
(8H, m), 7.58 (IK, d, J=15Hz) , 7.68 (IK, br d, 
J=8Hz) 

its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.91 (3H, s) , 2.97-3.14 (6H, 

m), 3.29 (3H, s), 3.72-3.81 (4H, m) , 3.88 (IH, br 
d, J=i7Hz), 3.96-4.05 (5H, m) , 5.53 (IH, d, 
J=10Hz), 5.64 (IH, d, J=10Hz), 6.65 (IH, d, 
J=15Hz), 7.06 (IH, br s), 7.37 (2H, d, J=8Hz) , 
7.42-7.68 (8H, m) 

(27) 8-[2,6-Dichloro-3-fN-methyl-N-[4-[N-(2-pyridylmethyl)- 

carbamoyl]cinnamoylglycyl]amino]benzyloxy3-2-methyl-4- 
roorpholinoquinoline 

NMR (CDCI3, 6) : 2.68 (3H, s) , 3.22 (4H, m) , 3.28 (3H, 
s), 3.64-3.77 (2H, m) , 3.95 (4H, m) , 4.74 (2H, d, 
J=7Hz), 5.60 (2H, m), 6.54 (IH, d, J=15Hz) , 6.78 
(IH, s), 7.00 (IK, br), 7.20-7.25 (2H, m) , 7.29- 
7.42 (3K, m), 7.45-7.73 (7H, m) , 7.76-7.90 (2H, m) 
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ins trihydrochloride 

NMR (CD3OD, 6) : 2.74 (3H, s) , 3.26 (3H, s) , 3.78-3.87 
(6H, m) , 3.95 (4H, m) , 4.90 (2H, s), 5.65 (1H, d, 
J=8Hz), 5.73 (1H, d, J=8Hz) , 6.79 (1H, d, J=15Hz) , 
5 7.13 (IE, S), 7.54 (IK, d, J=15Hz) , 7.66-7.79 (8H, 

m) , 7.93-8.05 (4H, m) , 8.09 (1H, d, J=8Hz) , 8.60 
(1H, t, J=8Hz), 8.78 (1H, d, J=8Hz) 



(28) 8- [2, 6-Dichloro-3-[N-[3-raethoxy-4- (methylcarbamoyl) - 
10 cinnamoylglycyl] -N-me thy 1 amino] benzyloxy] -2-methyl-4- 

mcrpholinoquinoline 

NMR (CDCI3, 6) : 2.67 (3H, br s), 3.00 (3H, d, J=5Hz) , 
3.16-3.22 {4H, m) , 3.27 (3H, s) , 3.69(1H, br dd, 
J=17, 4Hz), 3.89-4.01 (7H, n) , 5.59 (IK, d, 

15 J=10Hz), 5.64 (1H, d, J=10Hz), 6.55 (1H, d, 

J=15Hz), 6.72 (1H, br s) , 6.78 (1H, s) , 7.21 (IK, 
br d, J=8Hz), 7.30 (1H, d, J=8Hz) , 7.37 (1H, t, 
J=8Hz), 7.48 (IK, d, J=8Hz), 7.53 (1H, d, J=15Hz) , 
7.66 (1H, br d, J=8Hz) , 7.79 <1H, br d, J=5Hz), 

20 8.20 (IK, d, J=8Hz) 



its dihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.90 (3H, br s) , 2.99 (3H, s) , 
3.28 (3H, s), 3.73-3.81 (4H, m) , 3.87 (1H, d, 
25 J=17Hz), 3.97-4.07 (7H, m) , 4.15 (1H, d, J=17Hz), 

5.52 (1H, d, J=10Hz), 5.62 (1H, d, J=10Hz) , 6.76 
(1H, d, J=15Hz), 7.00-7.09 (2H, m) , 7.18 (1H, s), 
7.37-7.68 (6H, m) , 7.98 (2H, d, J=8Hz) 



30 (29) 8- [2, 6-Dichioro-3- [N-methyl-N- [4- (isonicotinamido) - 
cinnamoylglycyl] amino] benzyloxy] -2-methyl-4- 
morpholinoquinoline 

NMR (CDCI3, 5) : 2.52 (3H, br s) , 3.13-3.25 (7H, m) , 

3.60 (1H, dd, J=17, 4Hz), 3.85 (1H, dd, J=17, 5Hz) , 
35 3.93-4.02 (4K, m) , 5.56 (2H, s), 6.40 (1H, d, 
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J=15Hz), 6.63 (IE, br s) , 6.72 {iH, s) , 7.17-7.34 
(3H, m), 7.38-7.^7 (3H, m) , 7.50 (IE, d, J=15Hz) , 
7.63-7.77 (5H, m) , 8.66 (2H, br ci, J=8Hz), 9.U 
(iH, br s) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.83 (3H, br s), 3.28 (3K, s) , 
3.70-3.87 (5H, re.), 3.92-4.03 (4H, m) , 4. 16 (1H, br 
d, J=17Hz), 5.48 ( IH, br d, J=10Kz) , 5.67 (IK, br 
d, . J-lOHz), 6.54 (IH, br s), 7.07 (1H, br s) , 7.24- 
7.68 (8H, m), 7.89-7.99 (2H, m) , 8.71-8.93 (4H, m) 

(30) 8- [2, 6-Dichloro-3-[N-methyi-N-f4- (2-oxopyrrolidin-l- 
yDcinnamoyiglycylJ amino] benzyioxy] -2-me thyl-4- 
mo r pho 1 i no qu i no 1 in e 

NMR (CDCI3, 6) : 2.16 (2K, m) , 2.62 (2H, c, J=7Hz) , 
2.67 (3K, s), 3.22 (4H, br) , 3.26 (3H, s) , 3.60- 
3.73 (2H, m), 3.67 (2H, n) , 3.96 (4K, m) , 5.60 (2K, 
m), 6.40 (IH, d, J=15Hz), 6.76 (2H, br) , 7.19 (IH, 
d, J=8Hz), 7.29-7.38 (2H, in), 7.4 6-7.50 (4H, m) , 
7.59-7.68 (3H, n) 

its dihydrochloride 

NMR (CD3OD, 5) : 2.19 (2K, m) , 2.61 (2H, t, J=7Hz) , 

2.74 (3H, s), 3.28 (3H, s), 3.79 (4H, m) , 3.88-3.98 
(8H, m), 5.63 (IH, c, J=8Hz) , 5.72 (IH, d, J=8Hz) , 
6.60 (IH, d, J=15Hz), 7.12 (IH, s), 7.44 (IH, d, 
J=15Hz), 7.54 (2H, d, J=8Hz) , 7.60-7.79 (7H, m) 

(31) 8- [3- [N- [ (E) -3- (l-Acetyl-1,2, 3, 4-tetrahydroquinolin-6- 
yi)acryloylgiycyl]-N-methyiamino]-2, 6- 

dichlorobenzyloxy]-2-methyi-4-incrphclinoquinoline 
and 

its dihydrochloride 
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(32) 8- [2, 6-DichIoro-3- [N- [ (E) -3- ( 6-ethoxycarbonylpyridin-3- 
yl) acryloylglycyl] -N-methyl amino ] benzyloxy ] -2 -methyl- 4- 
morphol inoquinol ine 

NMR (CDCI3, 6) : 1.45 (IK, t, J=7.5Hz), 2.66 (3H, s) , 
5 3.17 n 3.25 (4H, m) , 3.29 (3H, s), 3.73 (1H, br dd, 

J=17, 4Hz), 3.90-4.02 (5H, m) , 4.50 (2H, q, 
J=7.5lHz), 5.60 (1H, d, J=10Hz) , 5.66 (1H, d, 
J=10Hz), 6.67 (1H, d, J=15Hz), 6.78 (1H, s) , 6.83 
(1H, br s), 7.20-7.28 (1H, overlapped with CDCI3 ) , 
10 7.31 (1H, d, J=8Hz), 7.39 (1H, t, J=8Hz) , 7.60 (1H, 

d, J=15Hz), 7.68 (1H, br d, J=8Hz) / 7.91 (1H, br d, 
J=8Hz), 8.11 (1H, br d, J=8Hz) , 8.73 (1H, br s) 



( 33 ) 8- [3- [N- [ (E ) -3- [ 6- (Acetamido) pyridin-3-yl ] - 
15 acryloylglycyl] -N-methylamino] -2, 6-dichlorobenzyloxy] -2- 

methyl-4-morpholinoquinoline 

NMR (CDC1 3/ 5) : 2.21 (3H, s), 2.67 (3H, s) , 3.15- 
3.23 (4H, m) , 3.36 (3H, s), 3.70 (IK, dd, J=17, 
4Hz), 3.88-4.01 (5H, m) , 5.58 (1H, d, J=10Hz) , 5.63 

20 (1H, d, J=10Hz), 6.47 (1H, d, J=15Hz), 6.39-6.79 

(2H, m) , 7.19-7.28 (1H, overlapped with CDCI3) , 
7.30 (1H, d, J=8Hz), 7.37 (1H, t, J=8Hz) , 7.47 (1H, 
d, J=8Hz), 7.51 (1H, d, J=15Hz), 7.65 (1H, d, 
J=8Hz), 7.80 (1H, br d, J=8Hz) , 8.09 (1H, br s), 

25 8.19 (1H, br d, J=8Hz) , 8.33 (1H, br s) 



( 34 ) 8- [ 3- [N- [ (E) -3- ( 6-Aminopyridin-3-yl ) acryloylglycyl ] -N- 
me thy 1 amino] -2, 6-dichlorobenzyloxy] -2-methyl-4- 
morpholinoquinoline 
30 NMR (CDCI3, 6) : 2.67 (3H, s) , 3.19 (4H, m) , 3.28 (3H, 

s), 3.73 (2H, m), 3.98 (4H, m) , 4.71 (2H, br) , 5.61 
(2H, m) , 6.29 (1H, d, J=15Hz), 6.47 (iH, d, J=8Hz), 
6.60 (1H, m), 6.77 (1H, s), 7.21 (1H, m) , 7.28-7.39 
(2H, m) , 7.43-7.49 (2K, m) , 7.60 (IK, d, J=8Hz), 
35 7.66 (1H, d, J=8Hz) , 8.18 (1H, s) 
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(35) 8- [2, 6-Dichloro-3- [N-methyl-N- [ 4- [ (E) -2- (pyridin-4- 
yl) vinyl] cinnamoylglycyl] amino] benzyioxy] -2- 
methylquinoline 

NMR (CDC1 3/ 6) : 2.73 (3H, s) , 3.23 (3H, s) , 3.67 (1H, 
dd, J=17, 4Hz), 3.96 (IK, d, J=14, 5Hz), 5.64 (2H, 
s), 6.5C (1H, d, J=15Hz), 6.67 (IK, br s) , 7.04 
(IK, d, J=16Kz), 7.23-7.61 (14K, m) , 3.02 (IK, d, 
J=8Hz), 8.59 (2H, d, J=7Hz) 



10 its dihydrochloride 

NMR (CDCI3-CD3OD, 5) : 3.23 (3H, br s), 3.31 (3H, s), 
3. SI (IK, d, J=17Hz), 4.09 (IK, d, J=17Kz) , 5.62 
(1H, d, J=10Hz), 5.70 (IK, d, J=10Hz), 6.68 (IK, br 
d, J=i5Kz), 7.14 (IK, br d, J=15Hz) , 7.43 (IK, br 

15 d, J=15Hz), 7.50-7.64 (8K, m) , 7.77 (IK, d, J=8Hz} , 

7.82-7.98 (4H, m) , 8.64-8.73 (2H, m) , 8.82 (IK, br 
d, J=8Kz) 

(36) 8- [2, 6-Dichloro-3- [N- [3-methoxy-4- (methylcarbamoyl) - 
20 cinnamoylglycyl] -N-ir.ethylamino] benzyloxy] -2- 

methylquinoiine 

NMR {CDCI3, 5) : 2.72 (3K, s), 3.01 (3H, d, J=5Kz) , 

3.28 (3K, s), 3.63 (1H, dd, J=4, 18Hz) , 3.89-4.02 
(4H, m) , 5.60-5.70 (2H, m) , 6.55 (1H, d, J=16Hz), 
25 6.7C (IK, t-like), 7.04 (IK, s-like), 7.18-7.36 

(5H, n) , 7.38-7.60 (3H, in), 7.78 (IK, 
q-like), 8.03 (1H, d, J=8Kz) , 8.21 (1H, d, J=8Hz) 



its hydrochloride 

30 NMR (DMSO-d 6 , 6) : 2.79 (3H, d, J=5Kz) , 2.92 (3H, s), 

3.16 (3H, s), 3.60 (IK, dd, J=4, 16Hz) , 3.83-3.96 

(4H, m) , 5.59-5.71 (2H, m) , 6.93 (IK, d, J=16Hz) , 
7.23 (IK, d, J=8Hz), 7.30-7.46 (2K, m) , 7.73-8.01 

(7H, m) , 8.16 (IK, q-like), 8.32 (1H, t-like), 

35 8.94-9.06 (IK, br peak) 
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(37) 8- [2, 6-Dichloro-3- [N-methyl-N- [ 4- (2-oxo-l, 2- 

dihydropyridin-l-yl) cinnamoyigiycyl] amino Jbenzylcxy] -2- 

methylquinoline 

mp : 160.5-172°C 
5 NMR (CDC1 3 , 5) : 2.73 (3K, s) , 3.26 (3H, s) , 3.64 (1H, 

dd, J=17.5, 4.0Hz), 3.94 (IK, dd, J=17.5, 5.5Kz), 
5.63 (1H, d, J=11.5Kz), 5.68 (1H, d, J=11.5Hz), 
6.23 (1H, t, J=7.5Hz), 6.50 (1H, d, J-I6.OH2), 6.66 
(1H, d, J=7.5Hz), 6.67 (IK, m) , 7.22-7.34 (4H, m) , 
10 7.36-7.52 <6H, m) , 7.60 (IK, d, J=16.0Hz), 7.61 

(2K, d, J=8.5Hz), S.01 (IK, d, J=7.5Hz) 

(38) 8-[2,€-Dimethyl-3-[N-methyi-N-[ <E)-3-[6-[ (E) -2- (pyridin- 
4-yl ) vinyl ] pyridin-3-yl ] acryloyiglycyl ] amino] benzyloxy] - 

15 2-methyiquinoline 

NMR (CDCI3, 6) : 2.36 (3H, s) , 2.53 (3H, s), 2.73 (3H, 
s), 3.27 (3H, s), 3.66 (1H, dd, J=4, 18Hz) , 3.90 
(1H, dd, J=4, 18Hz), 5.37 (2H, s), 6.56 (1H, d, 
J=16Hz), 6.75 (1H, t-like), 7.09 (1H, d, J=8HZ) , 

20 7.19 (1H, d, J=8Hz), 7.22-7.33 (2H, m) , 7.33-7.48 

(6H, si), 7.53-7.67 (2K, m) , 7.81 (1H, d, J=8Hz) , 
8.04 <1H, d, J=8Hz), 8.62 (2H, d, J=5Hz), 8.74 (1H, 
s-like) 

25 its trihydrochloride 

NMR (DMSO-d 6 , 5) : 2.30 (3H, s) , 2.47 (3H, s) , 2.84 
<3H, s), 3.12 <3H, s), 3.55 (1H, dd, J=4, 16Hz) , 
3.74 (1H, dd, J=4, 16Hz), 5.44 (2K, s), 7.01 (1H, 
d, J=16Hz), 7.30 (1H, d, J=8Hz) , 7.38 (1H, d, 

30 J=8Hz), 7.47 (1H, d, J=16Hz), 7.70-7.95 (6H, m) , 

8.02 (IK, d, J=8Hz) , 8.11 (1H, dd, J=2, 8Hz) , 8.23- 
8.29 (2H, m) , 8.35 (1H, t-like), 8.76-8.91 (4H, m) 



(39) 8- [ 3- [N- [ (E) -3- ( 6-Aminopyridir.-3-yl ) acryloyiglycyl ] -N- 
35 methyl amino] -2, 6-dimethyibenzyloxy] -2-methylquinoline 
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NMR (CDC1 3/ 5) : 2.36 (3H, S), 2.53 (3H, s) , 2.73 (3H, 
s), 3.26 (3H, s), 3.62 (IH, dd, J=4, 18Hz), 3.87 
(IK, dd, J=4, 18Hz), 4.68 (2K, br s) , 5.35 (2K, s) , 
6.30 (IH, d, J=16Hz), 6.49 (1H, d, J=8Hz) , 6.60 
5 (IH, t-like), 7.06 (IH, d, J=8Hz) , 7.17 (IH, d, 

J=8Hz), 7.22-7.33 (2H, m) , 7.40-7.50 (3H, m) , 7.60 
(IK, dd, J=2, 8Kz), 8.03 (IK, d, J=8Hz), 8.17 (1H, 
d, J=2Hz) 

(40) 8- [2, 6-Dimethyl-3- [N- [ (E) -3- ( 6-ethoxycarbonylpyridin-3- 
yi ) acryloylglycyl ] -N-methylamino ] benzyloxy ] -2- 
methyiquinoiine 

NMR (CDC1 3 , 5) : 1.45 (3H, t, J=7.5Hz), 2.38 (3H, s) , 

2.53 (3K, s), 2.72 (3H, s) , 3.26 (3H, s) , 3.64 (IH, 
dd, J=4, 18Hz), 3.90 (1H, dd, J=4, 18Hz), 4.49 (2K, 
q, J=7.5Hz), 5.36 (2K, s) , 6.64 (IK, d, J=16Hz) , 
6.78 (1H, t-like), 7.08 (1H, d, J=8Hz) , 7.18 -(1H, 
d, J=8Hz), 7.23-7.33 (2H, m) , 7.3S-7.49 (2H, m) , 
7.61 (1H, d, J=16Hz), 7.92 (IK, dd, J=2, 8Hz) , 8.03 
(1H, d, J=8Hz), 8.13 (1H, d, J=8Hz) , 8.84 (IK, d, 
J=2HZ) 

(41) 8- [2, 6-Dichloro-3- [N-methyl-N- [4- (4-pyridylcarbamoyl) - 
cinnamoylglycyl] amino] benzyloxy] -2-methyl-4- 

25 piperidinoquinoline 

NMR (CDCI3, 5) : 1.65-1.76 (2H, m) , 1.79-1.90 (4H, m) , 

2.54 (3H, br s), 3.18 (3H, s) , 3.20-3.30 (4H, m) , 
3.64 (IK, br dd, J=17, 4Hz), 3.91 (IK, br d, 
J=17Hz), 5.52 (2H, s) , 6.51 (IH, d, J=15Hz), 6.71 

30 (1H, s), 7.21-7.45 (7H, m) , 7.64 (IH, br d, J=8Hz) , 

7.75 (2H, br d, J=7Hz), 7.90 (2H, d, J=8Hz), 8.45 
(2K, d, J=7Hz), 9.59 (IH, br s) 

its trihydrochloride 
35 NMR (CDCI3-CD3OD, 6) : 1.78-2.04 (6H, m) , 2.78 (3H, br 
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s), 3.29 (3H, s), 3.62-4.00 (5H, m) , 4.21 (1H, br 
s), 5.49 (1H, d, J=10Hz), 5.66 (1H, d, J=10Hz) , 
6.60 (IK, br s), 6.87 (1H, br s) , 7.22-7.70 (8H, 
m) , 8.C6-8.20 {2H, m) , 8.41-8.55 (2K, m) , 8.60-8.77 
5 (2H, m) 



(42) 8- [2, 6-Dichloro-3- [N-methyl-N- [ 4- (4-pyridylcarbamoyl) - 
cinnamoylglycyl J amino] benzyloxy] -2-methyl-4- 
morpholinoquinoline 
10 NMR (CDC1 3 , 6) : 2.55 (3H, s) , 3.17-3.24 (7H, m) , 3.62 

(1H, dd, J=17, 4Hz), 3.85 (1H, dd, J=17, 5Hz), 
3.95-4.01 (4K, m), 5.57 (2H, s) , 6.50 (IK, d, 
J=15Hz), 6.70-6.76 (2H, m) , 7.20-7.28 (2H, m) , 
7.33-7.56 (5H, m) , 7.61-7.71 (3H, m) , 7.89 (2H, d, 
15 J=8Hz), 8.49 (2H, d, J=7Hz), 8.99 (1H, br s) 



its trihydrochioride 

NMR (CDCl3-CD 3 OD, 6) : 2.87 (3K, br s), 3.29 (3H, s), 
3.68-4.25 (10H, m) , 5.50 (1H, br d, J=10Hz) , 5.69 
20 (1H, br d, J=10Hz), 6.61 (1H, br s), 7.07 (IK, br 

s), 7.28-7.74 (8H, m), 8.01-8.16 (2H, m) , 8.45-8.70 
(4H, Hi) 



Example 69 

25 The following compounds were obtained according to a 

similar manner to that of Example 3. 



(1) 8- [3- [N- [ (E) -3- (6-Carboxypyridin-3-yl) acryloylglycyl] -N- 
nethylamino] -2, 6-dichlorobenzyioxy] -4-dimethylamino-2- 
30 methylquinoline 

NMR (DMSO-d 6 , 5) : 2.60 (3H, S), 3.13 (3K, s), 

3.20-3.42 (6H, overlapped with H 2 0) , 3.58 (IK, br 
dd, J=17, 4Hz), 3.90 (1H, br dd, J=17, 5Hz) , 5.51 
UH, d, J=10Hz), 5.58 (IK, d, J=10Hz), 6.90 (1H, br 
35 s), 7.01 (1H, d, J=15Hz), 7.44-7.93 (6H, m) , 8.07 
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(1H, d, J=8Hz), 8.14 (1H, br d, J=8Hz) , 8.45 (1H, 
br t, J=5Hz), 8.88 (1H, br s) 



(2 ) 8- [3- [N- ( (E) -3- ( 6-Carboxypyridin-3-yl ) acryloylglycyl ] -N- 
5 methyl amino] -2, 6-dichiorobenzyioxyl ^-methyls- 
piper idinoguinoline 

NMR (DMSO-d 6 , 6) : 1.59-1.83 (6H, m) , 2.55 (3H, br s) , 
3.00-3.60 (8H, overlapped with H 2 0) , 3.86 (IK, br 
d, J=17, 4Hz), 5.50 (2H, br s), 6.87-7.08 (2H, m) , 
10 7.30-7.67 (4H, m) , 7.79 (2H, s), 8.03-8.51 (4H, m) , 

8.59 (0.5K, br s), 8.89 (0.5H, br s) 

(3) 8- [3- [N- [ (E) -3- (6-Carboxypyridir.-3-yl) acryloylglycyl] -N- 
methylamino] -2, 6-dichlorobenzyloxy] -2-methyl-4- 

15 morpholinoguinoline 

NMR (CDCI3-CD3OD, 6) : 2.67 (3H, br s), 3.25 (3H, s), 

3.30-3.45 (4H, m) , 3.77 (1H, br d, J=17Hz) , 3.92- 

4.11 (5H, m), 5.45-5.62 (2H, m) , 6.64-7.00 (2H, m) , 

7.24-7.68 (6H, m) , 7.90 (1H, br d, J=8Hz) , 8.04 

20 (1H, br s), 8.70 (1H, br s) 

(4) 8- [3- [N- [ (E) -3- ( 6-Carboxypyridin-3-yl) acryloylglycyl ] -N- 
methylamino] -2, 6-dimethylbenzyloxy] -2-methylquinoline 
NMR (DMSO-d 6 , 5) : 2.33 (3H, s) , 2.46 (3H, s) , 2.61 

25 (3H, s), 3.13 (3H, s) , 3.51 (1H, dd, J=5, 16Hz) , 

3.71 (1H, dd, J=5, 16Hz), 5.25-5.37 <2H, m) , 7.00 
(IK, d, J=16Hz), 7.25 (1H, d, J=8Hz), 7.37 (1H, d, 
J=8Hz), 7.37-7.57 (5K, m) , 8.00 (1H, d, J=8Hz) , 
8.08 (1H, d, J=8HZ), 8.21 (1H, d, J=8Hz), 8.33 (1H, 

30 t-like), 8.78 (1H, s-like) 



Examplp 70 

The following compounds were obtained according to a 
similar manner to that of Example 7. 
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(1) 8-[2 / 6-Dichloro-3-[N-methyl-N-[ (£) -3- re- 
fine thy 1 carbamoyl ) pyriciin-3-yl ] acryioyiglycyl ] amino] - 
benzyloxy]-2-methyl-4-dimethylaminoquinoline 
NMR (CDC1 3/ 6) : 2.62 (3H, s), 2.98 (6H, s) , 3.04 (3H, 
d, J=7Hz), 3.26 (3H, s) , 3.74 (1H, dd, J=7, 15Hz), 
3.95 (IK, dd, J=7, 15Hz), 5.58 (2H, n) , 6.59-6.68 
(2H, in), 6.94 (1H, br), 7.19 (1H, d, J=8Kz), 7.28- 
7.36 (2H, m}, 7.48 (IK, d, J=SHz), 7.53 (1H, d, 
J-15HZ), 7.70 (1H, d, J=8Hz), 7.84-8.01 (2H, m) , 
8.08 (1H, d, J-lOHz), 8.56 (1H, s) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.74 (3H, s) , 3.07 (3H, s) , 

3.28 (3H, br), 3.51 (6H, s), 3.87 (IK, d, J=15Hz), 
4.30 (1H, d, J=15Hz), 5.45 (IK, d, J=8Hz) , 5.65 
(1H, d, J=8Kz), 6.77 (1H, br) , 6.98 (IK, d, 
J=15Hz), 7.37-7.47 (2H, m) , 7.51-7.64 (3H, m) , 7.81 
(1H, d, J=8Ez), 8.49 (1H, br) , 3.64 (1H, br) , 9.23 
(1H, br) 

(2) 8- [2, 6-Dichloro-3- [N- [ (E) -3- [6- (dimethyl carbamoyl) - 

pyridin-3-yl ] acryloylglycyl ] -N-methyiamino] benzyloxy) -4- 
dimethylamino-2-methylguinoline 

NMR (CDCI3, 5) : 2.66 (3H, br s) , 3.03 (6H, br s) , 
3.13 (3H, s), 3.26 (3H, s), 3.75 (1H, br d, 
J=18Hz), 3.98 (IK, br d, J=18Hz), 5.54-5.65 (2H, 
m), 6.58-6.71 (2K, m) , 7.15-7.41 (4H, m) , 7.48 (1H, 
d, J=8Hz), 7.51-7.64 (2H, m) , 7.70 (1H, d, J=8Hz) , 
7.89 (1H, dd, J=2, 8Hz) , 8.64 (IK, s) 

its trihydrochloride 

NMR (DMSO-d 6 , 6) : 2.63 (3H, s) , 2.95 (3H, s),3.01 

(3H, s), 3.14 (3K, s), 3.42 (6H, s) , 3.59 (1H, dd, 
J=4, 16Hz), 3.92 (IK, dd, J=4, 16Hz) , 5.53 (1H, d, 
J=10Hz), 5.60 (1H, d, J=10Hz), 6.90-7.00 (2K, m) , 
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7.45 (1H, d, J-16HZ), 7.53-7.65 (2H, m) , 7.72-7.89 
(3H, m), 7.95 (iH, d, J=8Hz) , 8.09 (IK, c, J=8Hz) , 
8.43 (IK, t-like), 8.75 (1H, s) 

;3) 8- [2, 6-Dichloro-3- fN-methyi-N- f (E) -3- [6- (2- 

pyridylmethylcarbamoyl)pyridin-3-yl J acryloyiglycyl ] - 

amino] benzyloxyj-4-di3iethylamino-2-methylquinolin6 
NMR (CDC1 3 , 6) : 2.65 (3H # br s) , 3.00 (6H, br s), 

3.26 <3H, s), 3.73 ( IH, br d, J=17Hz) , 3.97 (2H, br 
d, J=17Hz), 4.79 (2K, d, J=5Hz) , 5.60 (2H, br s) , 
6.67 (IH, br s), 6.85 (1H, broad), 7.17-7.36 (5H, 
m), 7.46 (iH, d, J=8Hz), 7.59 (IH, d, J=15Hz) , 
7.62-7.72 (3K, m) , 7.90 (IH, br d, J=8Hz), 8.15 
(IH, m), 8.57-8.65 (2H, e) , 8.88 (IH, m) 

its tetrahydrochloride 

NMR (CDCI3-CD3OD, 6) : 2.62-2.88 (3H, overlapped with 
H 2 0), 3.27 (3H, s), 3.50 (6H, s), 3.87 (IH, d, 
J=17Hz), 4.25 (IH, d, J=17Hz), 5.12 (2H, br s), 
5.46 (IH, d, J=10Hz), 5.62 (IH, d, J=10Hz) , 6.74 
(IH, br s), 6.95 (IH, br d, J=15Hz) , 7.37-7.65 (5H, 
m), 7.81 (IH, br d, J=8Hz), 7.89 (IH, br t, J=7Hz), 
8.11 (IH, br d, J=8Hz), 8.27 (IH, m) , 8.34 { IH, in), 
8.44 (IH, br t, J=8Hz), 8.78 (IH, br d, J=5Hz) , 
8.92 (IH, m) 

(4) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- [N- (4- 

pyridyl ) carbamoyl ]pyridin-3-yl ] acryloyiglycyl ] amino ) - 
benzyloxy] -2-methyl-4-dimethylaiainoquinoline 
NMR (CDCI3, 6) : 2.63 (3H, s) , 3.00 (6H, s) , 3.28 (3H, 
s), 3.79 (IK, dd, J=7, 15Hz), 3.99 (IH, dd, J=7, 
15Hz), 5.60 <2H, m), 6.68 (IH, s), 6.73 (IH, d, 
J=15Hz), 7.19-7.28 (3H, m) , 7.31-7.42 (2H, m) , 7.48 
(IH, d, J=8Hz), 7.62 (IK, d, J=15Hz) , 7.66-7.75 
(3H, m), 7.95 (IH, dd, J=4, 8Hz), 8.17 (IH, d, 
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J=8Hz), 8.57 (2H, d, J=8Hz) , 8.62 (IK, s) 
its tetrahydrochloricie 

NMR (CD 3 OD, 6, : 2.68 (3H, .,, 3.28 (3H, s), 3.45 (6K, 
s), 3.82 (1H, d, J=15Hz), 4.02 (1H, d, J=15Hz) , 
5.65 (IK, d, J=8Hz), 5.71 (IK, d, J-8H2) , 6.87' Q H# 
s), 6.S7 (i H/ d, J-15HZ), 7.54-7.71 (6H, », , 7.S7 ' 
(1H, d, J=8Hz), 8.28 (2K, m) , 8.53 (2H, d, j- 8 p») 
8.70 (2H, d, J=8Hz}, 8.91 (l K/ sj 

(5) 8-[2 / 6-Dichloro-3-[N-methyl-N-[ (E)-3-[6-(2- 

pyridylmethylcarbamoyl ) pyridin-3-yl J acrvloylglycy , ; - 
a.Ttir.o]benzvloxy].2-meth y i-4-piperidinoauinoiine 
NMR (CDCI3, 5) : 1.59-1.74 (2K, overlapped with H 2 0> , 
1-79-1.89 (4H, m), 2.63 (3H, br s) , 3.09-3.20 (4K, 
m), 3.26 (3H, s), 3.73 (1H, br d, J=i7Hz), 3.95 
(IK, br d, J=17Hz), 4.79 (2K, d, J-5Hz), 5.60 (2H, 
s), 6.63 (IK, br d, J=15Hz), 6.72 (IK, br s), 6.85 
UH, br sj, 7.17-7.39 (5K, m) , 7.48 (IK, d, J=8Hz) , 
7.56-7.71 (3K, m) , 7.91 (1H, br d, J=8Hz), 8.16 
(1H, br d, J=8Hz), 8.61 (1H, d, J=5Hz), 8.65 (1H, 
br s), 8.89 (1H, br z, J=5Hz) 

its tetrahydrochloride 

NMR (CDCI3-CD3OD, 6) : 1.81-1.98 (6H, a, , 2.80 (3H, br 
s), 3.27 (3K, s), 3.69-3.79 (4H, m) , 3.89 (1H, 'br 
d, J=17Hz), 4.40 (IK, br d, J=17Hz) , 5.16 (2H, br 
s), 5.48 (1H, br d, J=10Hz) , 5.63 (1H, br d, 
J=10Hz), 6.89 (IK, br s) , 7.04 (1H, br d, J=15Hz) , 
7.33-7.70 (6H, m) , 7.89 (1H, br s), 8.15 (1H, br ' 
s), 8.39-8.50 (2K, m) , 8.53 (1H, br s) , S.79 (1 H/ 
br s) , 9.04 (1H, br s) 

(6) 8- [2, 6-Dichloro-3- [N-methyl-N- r (E ) -3- [6- (2- 

pyridylmethylcarbamoyl ) pyridin-3-yl ] acryloylglycyl ] - 
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amino]ben 2 yloxy]-2-methyl-4-morpholinoquinoline 
and 

its tetrahydrochloride 

(7) 8- [2, 6-Dimethyl-3- [N-methyl-N- [ (S) -3- [ 6- 

(methylcarbamoyl)pyridin-3-yl] acr yloylgIycyl]- 
aminc]benzyloxy]-2-methylouinoline 

NMR (CDC1 3 , 6) : 2.37 (3H, 3), 2.53 (3K, s>, 2 .74 (3H, 
3), 3.05 (3H, d, J.5HZ), 3.27 (3H, s>, 3.64 (IH, 
dd, J=4, 16Hz), 3.90 (1H, dd, J=4, 16Hz), 5.36 (2H, 
*), 6.61 (IH, d , J=16KZ), 6.77 (l H/ t-like) , 7.07 
(IH, a, J=8Hz), 7.13 (IH, d, J=8Hz), 7.22-7.33 (2H, 
*), 7.40-7.49 (2K, m) , 7.60 (IH, d, J=16Hz), 7.90- 
8.00 (2H, ir;), 8.03 (IK, c, J=8Hz) , 8.20 (IH, d, 
J=8Hz), 8.63 (IH, d, J=2Hz) 

its dihydrochloride 

NMR (DMSO-d 6 , 6) : 2.29 (3H, s), 2.48 (3H, 5) , 2.82 
(3H, d, J=5Hz), 2.92 (3H, s), 3.13 (3H, s) , 3.55 
(IH, dd, J=4, 16Hz), 3.75 (IH, dd, J=4, 16Hz) , 
5.41-5.54 (2H, m) , 7.05 (IH, d, J=16Hz), 7.31 (IH, 
d, J=8Hz), 7.39 (IH, d, J=BHz), 7.49 (IH, d, 
J=16Hz), 7.81-8.00 (4H, m) , 8.05 (IH, d, J=8Hz) , 
8.15 (IH, dd, J=2, 8Hz), 8.35 (IH, t-like), 8.74- 
8.84 (2H, m), 8.98 (IK, br peak) 

(8) 8-[2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- 

(methylcarbamoyl ) pyridin-3-yl J acryloylglycyl ] amino ] - 
benzyloxy]-2-methyl-4-piperidinoquinolir.e 
NMR (CDCI3, 5) : 1.69 (2H, br s), 1.84 (4H, br s), 

2.63 (3H, S ;, 3.05 (3H, c, J«5Hz) , 3.18 (4H, br s), 
3.26 (3H, s), 3.72 (IK, dd, J=17, 4Hz), 3.96 (IH, 
dd, J-17, 4Hz), 5.59 (2H, s), 6.65 (IH, d, J=16Hz), 
6.72 (IH, s), 7.00-7.70 (7K) , 7.83-8.21 (3H) , 8 58 
(IH, s) 
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its trihydrochloride 

NMR (CD3OD, 5) : i. 8 7 (6K, br s) , 2.71 (3H, s) , 2.98 
<3H, s), 3.27 (3H, s), 3.78 (4H, br s) , 3.82 (1H, 
d, J=17Hz), 4.02 (1H, d, J=17Hz), 5.64 (1H, d, 
J=llHz), 5.72 (IE, d, J=12Hz), 6.82-8.30 (10K), 
8.79 (1H, br s) 

(9) 8- [2, 6-Dichloro-3-[N-methyl-N-[ (E)-3-[6- 

(methylcarbairtoyl ) pyridir.-3-yl] acryloylgiycyl ] amino] - 
benzyloxy]-2-methyi-4-morpholinoquir.oline 
NMR (CDCl 3f 5) : 2.67 (3K, s) , 3.04 (3H, d, J=5Hz), 

3.18-3.24 <4H, m) , 3.28 (3K, s) , 3.70 (1H, br dd, 
J=17, 4Hz), 3.90-4.01 (5H, m) , 5.60 (1H, d/ 
J=10Hz), 5.67 (IK, d, J=10Hz) , 6.62 (1H, br d, 
J=15Hz), 6.78 (2H, s) , 7.22 (1H, br d, J=8Hz) , 7.30 
(1H, d, J=8Hz), 7.38 (1H # t, J=8Kz), 7.49 (1H, d, 
J=8Hz), 7.60 (in, d, J=15Hz), 7.67 (1H, br d, 
J=8Hz), 7.90-8.00 (2H, m) , 8.18 (1H, d, J=8Hz) , 
8.61 (1H, br s) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 2.86 (3H, br s) , 3.07 (3H, s) , 

3-29 (3H, s), 3. 73-3. SO (5H, m) , 3.98-4.06 (4H, m) , 
4.48 (1H, br d, J=17Hz), 5.44 (1H, d, J=10Hz) , 5.63 
(1H, d, J=10Hz), 6.99-7.09 (2H, m) , 7.30-7.69 (6H, 
m), 8.68-8.80 (2H, m) , 9.44 (1H, br s) 

The following compounds were obtained according to a 
similar manner to that cf Example 5. 

(1 ) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- (4- 

pyridylacetamido) pyridin-3-yl] acryloylglycyl ] amino] - 

benzyloxy]-4-dimethylamino-2-methylquinoline 

NMR (CDC1 3> 5) : 2.66 (3H, S ) , 3.02 (6H, s), 3.26 (3 H/ 
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s), 3.63-3.79 (3H, m) , 3.96 (1H, br d, J=i8Hz) , 
6.55-6.67 (2K, m) , 6.49 (1H, d, J=16Hz) , 6.68 (1H, 
s), 7.16-7.40 (6H, m), 7.40-7.55 (2H, m) , 7.71 (1H, 
d, J=8Hz), 7.82 (1H, d, J=8Kz), 8.10-8.21 (2H, m) , 
8.32 (IK, s-like), 8.62 (2H, d, J=6Hz) 

(2) 8- [2, 6-Dichloro-3- fN-methyi-N- [ (E) -3- [6- (2- 

methylnicotinamido)pyridin-3-yl] acryloylglycyl] amino] - 
benzyloxy] -4-dimethylamino-2-methylquincline 
NMR (CDC1 3 , 5) : 2.64 (3H, s) , 2.77 (3H, s), 2.99 (6H, 
s) , 3.27 (3H, s), 3.64-3.77 (1H, m) , 3.94 (1H, dd, 
J=4, 18Hz), 5.56-5.67 (2H, m) , 6.51 (1H, d, 
J=16Hz), 6.69 (1H, s), 6.76 (1H, br peak) , 7.15- 
7.38 (4H, m), 7.45-7.48 (2H, m) , 7.66-7.74 (1H, m) , 
7.83 (IE, d, J=8Hz), 7.80 (1H, d, J=8Hz) , 8.30-8.40 
(3H, m) , 8.64 (IK, d, J=6Hz) 

(3) 8- [2, 6-Dichloro-3- [N-methyl-N- [ (E) -3- [6- 

( isonicotinamido ) pyridin-3-yl ] acryloylglycyl ] amino] - 
benzyloxy] -4-dimethylamino-2-methylquinoline 
NMR (CDCI3, 5) : 2.66 (3H, s) , 3.04 <6H, s) , 3.27 (3H, 
s), 3.76 (1H, br d, J^lSHz), 3.98 (1H, br d, 
J=18Hz), 5.60 (2H, s), 6.65 (1H, d, J=16Hz), 6.69 
(1H, s), 7.17-7.42 (4H, m) , 7.48 (1H, d, J=8Hz) , 
7.54 (1H, d, J=16Hz), 7.71 (1H, d, J=8Hz) , 7.78 
(2H, d, J=6Hz), 7.90 (1H, dd, J=2, 8Hz), 8.33 (1H, 
d, J=8Hz), 8.41 (1H, d, J=2Hz) , 8.76 (1H, s) , 8.84 
(2H, d, J=6Hz) 

(4) 8- [2, 6-Dichloro-3-[N-methyl-N-[ (E)-3- [6- (4- 

pyridylacetamido ) pyridin-3-yl ] acryloylglycyl ] amino] - 
benzyloxy] -2-methyl-4-piperidinoquinoline 
NMR (CDCI3, 5) : 2.61-2.90 (6H, m) , 2.68 (3H, br s) , 
3.20 (4H, br peak), 3.25 (3H, s) , 3.65-3.80 (3H, 
m), 3.98 (1H, br d, J=18Hz) , 5.59 (2H, s) , 6.52 
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(1H, d, J=16Hz), 6.72 (1H, s), 7.21 (1H, d, J=8Hz) 
7.25-7.41 (5H, m) , 7.45 (1H, d, J=8Hz) , 7.49 (1 H/ 
d, J=16K2) / 7.63 (1H, d, J=8Hz), 7.81 (1H, dd, J=2 
8Hz), 8.08-8.19 (1H, a), 8.23-8.33 (2H, m) , 8.61 
(2H, d, J=€Hz) 

(5) 8- [2, 6-Dichloro-3- [N-methyl-N- r (E)-3-[6-(4- 

pyridylacetamido) pyridin-3-yl ] acryioylglycyl ] amino] - 

benzyloxy]-2-methyl-4-morpholinoquinoline 

NMR (CDC1 3 , 6) : 2.67 (3H, s) , 3.22 (4H, br) , 3.27 

(3K, s), 3.66-3.76 (4K, m) , 3.98 (4K, m) , 5.68 (2H, 
m), 6.47 (1H, d, J=15Hz), 6.78 (IK, s), 6.94 (1H, 
br), 7.22 (1H, d, J=8Kz), 7.26-7.50 (6H, m) , 7.66 
(1H, d, J=8Hz), 7.79 (1H, dd, J=4, 8Kz) , 8.16 (IK, 
d, J=8Hz), 8.30 (1H, br), 8.60 (2H, d, J=7Hz) , 8.68 
(1H, s) 

Examnlp 7p 

The following compounds were obtained according to a 
similar manner to that of Example 19. 

{ 1 ) 8- [2, 6-Dichloro-3- [N-methyl-N- [N' - [3- [N- ( 4-pyridyl ) - 

carbamoyl ] phenyl J ureidoacetyl] amino Jbenzyloxy] -2-methyl- 
4-dimethylaminoquinoline 

NMR (CDC1 3/ 6) : 2.50 (3H, s), 3.01 (6H, s), 3.19 (3H, 
s), 3.92 (2H, m), 5.40 (2H, m) , 6.32 (1H, br) , 6.65 
(1H, s), 7.03 (1H, m), 7.14 (2H, m) , 7.28-7.42 (4H, 
m), 7.64 (1H, m), 7.70 (1H, d, J=8Hz) , 7.78 (2H, 
m), 8.40-8.52 (2H, m) , 8.69 (1H, br) , 9.47 (1H, br) 

its trihydrochloride 

NMR (CD 3 OD, 5) : 2.41 (3K, s) , 3.07 (3K, s), 3.27 (6H, 
s), 3.42-3.70 (2H, m) , 5.40 (1H, d, J=15Hz), 5.52 
(1H, d, J=15Hz), 6.62 (1H, s), 7.18-7.48 (9H, m) , 
7.72 (1H, d, J=8Hz), 7.86 (IK, m) , 8.10-8.20 (3H, 
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m), 8.44 (2H, m) 

(2) 8- [2, 6-Dichloro-3- [N-methyl-N- [N ' - ( 3-nit rophenyl ) - 

ureidoacetyl] amino] benzyloxy] -4-dimethylamino-2- 
methylquinoline 

NMR (CDCI3, 5) : 2.44 (3H, s), 3.06 (6H, s) , 3.23 (3H, 
s), 3.77 (1H, dd, J=3, I8H2), 4.70 (1H, dd, J=10, 
I8H2), 5.32 (IK, d, J=10Hz), 5.44-5.53 (1H, m) , 
5.56 (1H, d, J=10Hz), 7.68 (1H, s), 7.10-7.21 (2H, 
m), 7.21-7.29 (1H, m) , 7.29-7.48 {3H, m) , 7.63-7.74 
(2H, m), 8.20 (1H, s), 9.90 (1H, s) 

(3) 8- [2, 6-Dichloro-3- [N-methyl-N- [N' - [3- [ (E) -2- (pyridin-4- 
yl ) vinyl ] phenyl ] ureidoacetyl] amino ] benzyloxy] -2-methyl- 
4-dimethylaminoquinoline 

NMR (CDC1 3 , 5) : 2.48 (3H, s) , 3.04 (6H, s), 3.22 (3H, 
s), 3.65-3.87 (2H, m) , 5.41 (1H, d, J=8Hz), 5.61 
(1H, d, J=8Hz), 5.63 (1H, br) , 6.68-6.80 <2H, m) , 
7.00-7.22 (7H, m) , 7.29-7.36 (2H, m) , 7.45 (1H, t, 
J=8Hz), 7.57 (1H, s), 7.70 (1H, d, J=8Hz), 8.52 
(2H, d, J=7Hz), 8.86 (1H, br) 

its trihydrochloride 

NMR (CD3OD, 6) : 2.57 (3H, s), 3.27 (3H, s) , 3.46 (6H, 
s), 3.70 (1H, d, J=15Hz), 3.90 (1H, d, J=15Hz), 
5.63 (1H, d, J=8Hz), 5.76 (IK, d, J=8Hz) , 6.75 (1H, 
m), 6.80 (1H, s), 7.15 (1H, m) , 7.30-7.45 (4H, m) , 
7.58 (1H, m), 7.66-7.99 (6H, m) , 8.12 (2H, d, 
J=8Hz), 8.68 (2H, d, J=8Hz) 

(4 ) 8- [2, 6-Dichloro-3- [N-methyl-N- [N'~ [3- [N- (4-pyridyl) - 

carbamoyl ] phenyl 3 ureidoacetyl ] amino ] benzyloxy] -2-methyl- 
4 -piperidinoquinoline 

NMR (CDCI3, 6) : 1.65-1.90 (6H, m) , 2.54 (3H, s) , 

3.11-3.29 (7H, m), 4.00 (2H, br s) , 5.49 (2H, br 
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s), 6.32 (1H, br s), 6.70 (1H, br s) , 7.06 (1H, t, 
J=8Hz), 7.19 (2H, br d, J=8Hz) , 7.23-7.48 (5H, m) , 
7.63 (1H, br d, J=8Hz), 7.75 (2H, br d, J=6Hz) , 
8.49 (2H, br d, J=6Hz), 8.88 (1H, br s), 9.35 (1H, 
br s) 

its trihydrochloride 

NMR (CDCI3-CD3OD, 5) : 1.81-2.94 (6H, a) , 2.57 (3H, br 
s), 3.24 (3H, s), 3.67-3.77 (4H, a) , 3.82 (1H, br 
d, J=17Hz), 4.19 (1H, br d, J=17Hz) , 5.48 (1H, d, 
J=10Hz), 5.67 (1H, d, J=10Hz), 6.73 (1H, br s) , 
7.18 (1H, br t, J=8Hz), 7.3S-7.65 (7H, m) , 7.92 
(1H, br s), 8.45-8.54 (4H, m) 

(5) 8- [2, 6-Dichloro-3- [N-methyl-N- [N'~ [3- [N- (4-pyridyl) - 

carbamoyl] phenyl jureidoacetyl] amino 1 benzyloxy] -2-methyl- 
4-morpholinoquinoline 

NMR (CDC1 3/ 5) : 2.59 (3H, s) , 3.17-3.26 (7H, m) , 

3.91-4.01 (4H, a), 5.41 (1H, d, J=10Hz) , 5.49 (1H, 
d, J=10Hz), 6.45 (1H, br s), 6.76 (1H, s) , 7.00- 
7.10 (2H, m), 7.19 (1H, br d, J=8Hz) , 7.22-7.48 
(5H, a), 7.68 (1H, br d, J=8Hz) , 7.82 (2H, br d, 
J=7Hz), 8.51 (2H, br d, J=7Hz), 8.58 (1H, br s) , 
9.51 (1H, br s) 

its trihydrochloride 

NMR (CDC^-CDgOD, 6) : 2.66 (3K, s) , 3.25 (3H, s) , 

3.68-4.07 (9H, m) , 4.19 (1H, br s) , 5.49 (1H, d, 
J=7.5Hz), 5.69 (1H, d, J=7.5Hz), 6.92 (iH, br s) , 
7.16 (IK, br s), 7.41-7.70 (7H, m) , 7.91 (1H, br 
S), 8.40-8.59 (4H, m) 

(6) 8- [2, 6-Dichloro-3- [N-methyl-N- [N* - [4- [N- (4- 

pyridylmethyl ) carbamoyl ] phenyl ] ureidoacetyl ] amino] - 
benzyloxy] -2-methylquinoline 
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NMR (CDC1 3 , 5) : 2.56 (3H, s) , 3.17 (3H, br) , 3.49- 
3.82 (2K, m), 4.54 (2H, br) , 5.47 (1H, d, J=8H2) , 
5.57 (1H, m), 7.15 (2H, br), 7.23-7.33 (5H, ra) , 
7.46 (2H, br), 7.60 (2H, d, J=8Hz), 8.08 (IK, m) , 
8.46 (2H, br), 8.93 (1H, br) 

its dihydrochloride 

NMR (CD 3 OD, 5) : 3.00 (3H, s), 3.28 (3H, s), 3.80 

(2H, m), 4.84 (2H, br) , 5.70 (1H, d, J=8Hz), 5.84 
(IK, d, J=8Hz), 7.49 (2H, d, J=8Kz), 7.73 (2H, d, 
J=4Hz), 7.84 (2H, m) , 7.91 (4H, in), 8.04 (2H, d, 
J=8Kz), 8.78 (2H, d, J=8Hz) , 9.03 (1H, m) 

(7) 8- [2, 6-DichIoro-3- [N- [N'~ [3- (inethanesulf onyiamino- 

carbonyl ) phenyl ] ureidoacetyl ] -N-methyi amino] benzyloxy] - 

2-methylquinoline 

mp : 239-242'C 

NMR (CDCI3-CD3OD, 5) : 2.64 (3H, s) , 3.22 (3H, s) , 

3.28 (3H, s), 3.79 (1H, br d, J=17Hz), 3.90 (1H, br 
d, J=17Kz), 5.52 (1H, d, J=10Hz) , 5.60 (1H, d, 
J=10Hz), 7.13-7.19 (2H, m) , 7.22-7.60 (7H, m) , 7.81 
(1H, br s), 8.09 (1H, d, J=8Hz) 

(8) 8- [2, 6-Dichloro-3-[N-[N'-[3-(4- 

methylbenzenesulf onylaminocarbonyl ) phenyl ] ureidoacetyl ] - 
N-methylamino] benzyloxy] -2-methylquinoline 
mp : 235-240'c 

NMR (CDCI3-CD3OD, 6) : 2.37 (3H, s), 2.61 (3H, s) , 

3.21 (3H, s), 3.80 (1H, br d, J=17Hz) , 3.90 (1H, br 
d, J=17Hz), 5.51 (1H, d, J=10Hz) , 5.69 (IK, d, 
J=10Hz), 6.99-7.13 (2H, m) , 7.18-7.49 (9K, m) , 7.70 
(1H, br s), 7.97 (2H, d, J=8Kz), 8.05 (1H, d, 
J=8Hz) 



(9) 8- [2, 6-Dichloro-3- [N-methyl-N- [N ' - [ 3- [ (E) -2- (pyridin-4- 
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yl ) vinyl ] phenyl ] ureidoacetyl ) amino J benzyloxy ] -2- 
methylquinoline 

NMR (CDC1 3 , 5) : 2.62 (3H, s), 3.22 (3H, s) , 3.63-3.88 
(2H, m), 5.49 (1H, d, J=8Hz), 5.63 (1H, d, J=8Hz) , 
5.67 (1H, br), 6.78-6.88 (2H, m) , 7.03-7.25 (7H, 
m), 7.33 (2H, m), 7.48 (iH, n) , 7.59 (1H, br) , 8.02 
(1H, br), 8.08 (1H, c, J=8Hz) , 8.41 (1H, br) , 8.51 
(2H, d, J=7Hz) 

its dihydrochloride 

NMR (CD 3 OD, 5) : 2.93 (3H, s) , 3.28 (3H, s), 3.77 (1H, 
d, J=15Hz), 3.89 (IK, d, J=15Hz), 5.65 ,(1H, m) , 
5.72 (In, d, J=8Hz), 5.84 (1H, d, J=8Hz) , 7.29-7.40 
(3H, m), 7.59-8.00 (9H, m) , 8.13 [2H, d, J=8Hz) , 
8.69 (2H, d, J=8Hz), 9.00 (2K, m) 

(10) 8- [2, 6-Dichloro-3- [N-methyl-N- [N* - [3- [ (Z) -2- (pyridin-4- 
yl ) vinyl j phenyl ] ureidoacetyl ] amino] benzyloxy] -2- 
methylquinoline 

NMR (CDCI3, 5) : 2.61 (3H, s) , 3.17 (3H, s), 3.76 (1H, 
dd, J=4, 16Hz), 4.01 (1H, dd, J=5, 16Hz), 5.47 (1H, 
d, J=10Hz), 5.60 (1H, d, J=10Hz), 5.73 (1H, t- 
like), 6.35 (1H, d, J=llHz), 6.64 (1H, d, J=llHz) , 
6.74 (1H, d, J=8Hz), 6.94-7.19 (5H, m) , 7.19-7.37 
(4H, m), 7.37-7.51 (2K, m) , 8.05 (1H, d, J=8Kz) , 
8.23-8.58 (3H, m) 

(11) 8- [2, 6-Dichloro-3- [N-methyl-N- [N* - [3- [2- (pyridin-4- 
yl ) ethyl ] phenyl ] ureidoacetyl ] amino ] benzyloxy 3 -2- 
methylquinoline 

NMR (CDCI3, 6) : 2.61 (3K, s), 2.66-2.80 (4H, m) , 3.22 
(3H, s), 3.80 (1H, dd, J=4, 17Hz) , 4.23 (1H, dd, 
J=5, 17Hz), 5.47 (1H, d, J=10Hz) , 5.53 (1H, 
t-like), 5.63 (IK, d, J=10Hz), 6.71 (1H, d, J=8Hz), 
6.90-7.13 (4H, m), 7.19 (1H, s-like), 7.21-7.35 
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(4K, a), 7.42-7.50 (2H, m) , 3.02 (1H, s-like) , 8.08 
(1H, d, J=8Hz), 3.43 (2H, d, J=6Hz) 

its dihydrochloride 

NMR (DMSO-dg, 5) : 2.82-2.97 (5H, m) , 3.06-3.21 (5H, 
m), 3.40-3.90 (2H, m, (overlap in H 2 0) ) , 5.61 (2H, 
s), 6.48 (1H, br s), 6.77 (1H, d, J=8Hz), 7.11 (1H, 
t, J=8Hz), 7.16-7.31 (2H, m) , 7.67-7.88 (6H, m) , 
7.93 (2H, d, J=6Hz), 8.75-8.89 (3H, m) , 8.96 (1H, 
s) 



ExamplP 73 

(1) 8- [N-tert-Butoxycarbonyl-N- [2, 6-dichloro-3- [N-methyl-N- 
(phthalimidoacetyl) amino] benzyl] amino] -2-methylquinoline was 
obtained from 8-tert-butoxycarbonylamino-2-methylquinoline 
and 2, 6-dichloro-3- [N-methyl-N- (phthalimidoacetyl ) amino] - 
benzyl bromide according to a similar manner to that of 
Preparation 6. 

NMR (CDCI3-CD3OD, 5) : 1.24, 1.66 (9H, s), 2.72, 2.78 
(3H, s), 2.96, 3.04 (3K, s), 3.16-3.22, 3.56-3.66 
(2H, m), 5.18-5.38, 5.50-5.69 (2H, m) , 6.83-8.08 
(11H, m) 

(2) 8-[N-[3- (N-Glycyl-N-methylamino)-2, 6-dichlorobenzyl] -N- 
tert-butoxycarbonylamino] -2-methylquinoline was obtained 
according to a similar manner to that of Preparation 11. 
NMR (CDCI3, 5) : 1.20, 1.63 (3H, s) , 2.14-2.20, 2.59- 

2.88 (2H, m), 2.19, 2.23 (3H, s), 5.07-5.22, 5.54- 
5.70 (2H, m), 6.83-7.88, 7.66, 8.00 (7H, m) 

(3) 8- [N-tert-Butoxycarbonyl-N- [2, 6-dichloro-3- [N-methyl-N- 
[4- (methyl carbamoyl) cinnamoylglycyl] amino] benzyl] amino] - 
2-methylquinoline was obtained according to a similar 
manner to that of Example 1 . 

NMR (CDCI3, 6) : 1.24, 1.60 {9H, s) , 2.74 (3H, s) , 
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3.05 (3H, s), 3.08 (3H, s) , 2.84, 2.90, 3.30, 3.86 
(2H, m), 5.00-5.16, 5.62-5.72 (2K, m) , 6.15 (IH, 
br), 6.48 (IK, m) , 6.56 (IH, m) , 6.60-6.98 (IH, n) , 
7.10 (IH, m), 7.46 (IH, in), 7.50-7.65 (4H, m) , 7.75 
(2H, m), 7.96 (IH, m) 

(4) To a solution of 8- [N-tert-butoxycarbonyl-N- [2, 6- 
dichloro-3- [N-methyl-N- [4- (methylcarbamoyl) cinnamoylglycyl] - 
amino j benzyl] amino] -2-methylquinoline (32.3 ng) in ethyl" 
acetate (0.5 ml) was added 4N solution of hydrogen chloride 
in ethyl acetate (0.5 ml) under ice-cooling, and the mixture 
was stirred for 30 minutes at the same temperature and for 2 
hours at ambient temperature. The mixture was concentrated 
in vacuo to give 8- [2, 6-dichloro-3- [N-methyl-N- [4- 
(methylcarbamoyi) cinnamoylglycyl] amino ! benzyl amino] -2- 
methylquinoline dihydrochloride (22.0 mg) as amorphous 
powder . 

NMR (CDC1 3 , 5) : 3.00 (3H, s), 3.20 (3H, s), 3.31 (3H, 
s), 3.84-4.06 (2H, m) , 4.71-4.85 (2H, m) , 6.25 (IK, 

6.55 (IH, m), 7.07 (IK, m) , 7.16 (IH, d, 
J=8Hz), 7.27-7.31 (2H, ir.) , 7.42-7.58 (4H, m) , 7.64- 
7.74 <3H, m), 8.57 (IH, m) 

Example 74 

To a suspension of sodium hydride (60% in oil, 38 mg) in 
anhydrous dimethyl formamide (2.0 ml) was added 8- [2, 6- 
dichloro-3- [N-methyl-N- [4- (methylcarbamoyl) cinnamoylglycyl 1 - 
amino] benzyloxy] -2-methylquincline (189 mg) under nitrogen 
atmosphere in an ice-water bath. After stirring for 40 
minutes, methyl iodide (0.06 ml) was added thereto and the 
mixture was stirred for additional 2 hours. The reaction 
mixture was partitioned between ethyl acetate and water and 
organic layer was isolated. The aqueous layer was extracted 
with ethyl acetate. The combined organic phases were washed 
with water twice, dried over magnesium sulfate and evaporated 
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in vacuo. The residue was pulverized with diethyl ether to 
give 8- [2, 6-dichloro-3- [N-methyi-N- [N-methyl-N- [4- 
(dimethylcarbamoyl ) cinnamoyl ] glycyl ] amino ] benzyioxy ] -2- 
methylquinoline (160 mg) as a pale yellow powder. 

NMR (CDC1 3/ 6) : 2.72 (3H, s}, 2.98 (3H, br s}, 3.11 
(3H, br s), 3.23 (6H, s) , 3.41 (1H, d, J=16Hz), 
4.36 (IK, d, J=16Hz), 5.66 (2H, s) , 6.97 (1H, d, 
J=15Hz), 7.14-7.59 (10H), 7.6c (1H, d, J=15Kz; , 
8.03 (1H, d, J=8Kz) 

Example 75 

(1) To a mixture of 8- (3-aminc-2, 6-dichlorobenzyloxy) -2- 
methyiquinoline (1.67 g) , triethylamine (0.9ml) and 
anhydrous dichloromethane (84 ml) was added" 

3-methoxycarbonylpropionyl chloride (0.7 ml). After stirring 
at ambient temperature for 9 hours, triethylamine (1.8 ml) 
and 3-methoxycarbonylpropionyl chloride (1.4 ml) were added 
thereto and the mixture was stirred for additional 30 
minutes. The reaction mixture was washed with water and 
saturated aqueous solution of sodium hydrogen carbonate, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by a silica gel column chromatography 
eluted with chloroform to give 8- [2, 6-dichloro-3- (3- 
methoxycarbonylpropionylamino) benzyioxy] -2-methylquinoline 
(2.04 g) as a pale yellow oil. 

NMR (CDC1 3/ 5) : 2.63-3.05 (4H) , 2.14 (3H, s), 3.69 

(3H, s), 5.68 (2K, s), 7.18-7.46 (6H), 8.03 (1H, d, 
J=8Hz) , 8.27 (1H, br s) 

(2) To a mixture of 8- [2, 6-dichloro-3- (3- 
methoxycarbonylpropionyiamino) benzyioxy] -2-methylquinoline 
(447 mg), iodomethane (0.1 ml) and dimethyl formamide (5.0 ml) 
was added sodium hydride (60% in oil, 4 4 mg) under ice-water 
cooling. After stirring for 2 hours at the same temperature, 
the reaction mixture was diluted with ethyl acetate and 
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washed with water twice. The organic layer was dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by a column chromatography eluted with chloroform to 
give 8- [2, 6-dichloro-3- [N- (3-methoxycarbonylpropionyl) -N- 
methylamino]benzyloxyi-2-methylquinoline (310 mg) as a pale 
yellow oil. 

NMR (CDCI3, 5) : 2.15 (IK, dz, J=16, 7Hz), 2.30-2.55 
(2H), 2.65-2.78 (1H), 2.75 (3H, s) , 3.19 (3K, s>, 
3.68 (3E, s), 5.67 (2H, s) , 7.21-7.49 (6H), 8.03 
(IK, d, J=8Hz) 

(3) To a solution of 8- [2, 6-dichloro-3- [N- (3- 
methoxycarbonylpropionyl) -N-methylamino]benzyloxy] -2- 
methylcuinoline (303 mg) in methanol (3 ml) was added IN 
aqueous solution of sodium hydroxide (1.0 ml) at ambient 
temperature. The mixture was stirred for 1 hour and 
neutralized to pH 4 with IN hydrochloric acid. The reaction 
mixture was diluted with chloroform and washed with water. 
The aqueous layer was saturated with sodium chloride and 
extracted with chloroform. The combined organic layers were 
dried over magnesium sulfate and evaporated in vacuo to give 
8- [3- IN- (3-carboxypropionyl)-N-methylamino]-2, 6- 
dichlorobenzyloxy]-2-methylquinoline (242 mg) as an off-white 
powder . 

NMR (CDC1 3 , 6) : 2.32 (1H, m) , 2.53-2.69 (3H) , 2.67 

(3H, s), 3.23 (3H, s), 5.44 (1H, d, J=10Hz) / 5.62 
<1H, d, J=10Hz), 7.18-7.53 (6H), 8.08 (1H, d, 
J=8Hz) 

(4) To a mixture of 8- [3- [N- (3-carboxypropionyl ) -N- 
methylaminoj-2, 6-dichlorobenzyloxy] -2-methyiquinoline (139 
mg), 3-amino-N-methylbenzamide (51.3 mg) and anhydrous 
dichloromethane (4 ml) were added l-ethyl-3- (3- 
dimethylaminopropyDcarbodiimide hydrochloride (71.5 mg) and 
1-hydroxybenzotriazole (54.6 mg) . The mixture was stirred 
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for 12 hours at ambient temperature and washed with water 

The organic layer was dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by pr.par.ti. 

thin-layer chromatography (chloroform-methanol) followed bv 

pulverization with diethyl ether to give 8- (2, 6-dichloro-3- 

iN- [3- fN- (3-methylcarbamoyl P henyl ) carbamoyl] orooionyi ] - N - 

methylamino]ben 2 yloxy]-2-methvlquinoline (103 mg, as an 
amorphous powder. 

NMR (CDCI3 , 6) : 2.32 (IK, m) , 2.48-2.69 (2H, , 2.72 
OH, s), 2.82 (1H, m,, 2.97 (3H, d, J=6Hz, , 3 19 
(3H, s), 5.64 (2K, 5), 6.74 (1H, br 3), 7.20-7.50 
(8H), 7.57-7.67 (2H) , 8.04 (1H, d, J=8Hz,, 9.17 
(1H, s) 

Examnlo 7fi 

(1 ) 8- [3- (N-Acetoxyacetyl-N-methylamino) -2, 6- 
dichlorobenzyloxyl-2-methylquinoline was obtained *rom 
8-hydroxy-2-methylquinoline and 3- (N-acetoxyacetyl-N- 
methylamino)-2 / 6-dichlorobenzyl bromide according to a 
similar manner to that of Example 9. 
mp : 104-105"C 

NMR (CDCI3, 6) : 2.22 (3H, s) , 2.72 (3H, s, , 3.20 (3H, 
s), 4.12 (1H, d, J=15Hz>, 4.45 (1 H/ d, J=15Hz, , 
5.62 (1H, d, J=10Hz), 5.68 (1H, d, J=10Hz,, 
7.20-7.50 (6H, m, , 8.02 (1H, d, J=8Hz) 

(2) To a solution of 8- [3- (N-acetoxyacetyl-N-methylamino) - 
2,6-dichloroben 2 yloxy]-2-methylquir.oline (640 mg, in methanol 
(6.4 ml, was added potassium carbonate (395 mg, , and the 
mixture was stirred for 2 hours at ambient temperature. To 
the mixture was added chloroform and water, the organic layer 
was washed with water and brine, dried over magnesium sulfate 
and concentrated in vacuo. The residue was purified by 
chromatography on silica gel (chloroform: ethvl acetate =3-1 
V/V, to give 8-[2,6-dichloro-3-(N-hydroxyacetyl-N- 
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methylamino)benzyloxy]-2-methylquinoline (580 mg) as 
colorless amorphous. 

NMR (CDC1 3 , 6) : 2.74 (3K, s), 3.20-3.29 (4H, m) , 3.62 
(1H, dd, J=15, 4Hz), 3.80 (1H, dd, J=15, 5Hz), 5.62 
(1H, d, J=10Hz), 5.69 (1H, d, J=10Hz), 7.20-7.50 
(6H, m) , 8.02 (1H, d, J=8Hz) 

(3) To a solution of 8- [2, 6-dichloro-3- (N-hydroxyacetyl-N- 
methylamino)benzyloxy]-2-methylquinoline (200 mg) and 
triethyl amine (99.9 mg) in dry dichl or ome thane (2 ml) was 
added methanesulfonyl chloride (62.2 mi) under ice-cooling, 
and the mixture was stirred for 30 minutes. The mixture was 
washed with water, saturated sodium bicarbonate solution and 
brine, dried over magnesium sulfate and concentrated in vacuo 
to give 8- [2, 6-dichloro-3- (N-methanesulfonyloxyacetyl-N- 
methylamino)benzyloxy]-2-methylquinoline (220 mg) as 
colorless amorphous. 

NMR (CDC1 3 , 6) : 2.73 (3H, s) , 3.22 (3H, s), 3.24 (3H, 
s), 4.30 (1H, d, J=15Hz), 4.50 (IK, d, J=15Hz), 
5.63 (1H, d, J=10Hz), 5.69 (IK, d, J=10Hz) , 7.21- 
7.53 (6H, m) , 8.03 (1H, d, J=8Hz) 

(4) To a mixture of dimethylamine hydrochloride (2.79 g) and 
triethylamine (6.92 g) in dichloromethane (50 ml) was added 
4-bromobenzoyl chloride (5 g) was added slowly under ice- 
cooling, and the mixture was stirred for 20 minutes at the 
same temperature and for 2 hours at ambient temperature. The 
mixture was washed with water, saturated sodium bicarbonate 
solution and brine, dried over magnesium sulfate and 
concentrated in vacuo to give 4- (dimethylcarbamoyl) -1- 
bromobenzene (5.20 g) as brcwn oil. 

NMR (CDC1 3/ 6) : 2.97 (3K, br s), 3.10 (3H, br s) , 
7.30 (2H, d, J=8Hz), 7.54 (2H, d, J=8Hz) 

(5) To the mixture of 3-aminophenylboronic acid hemisulfate 
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(4.88 g) in toluene (57 ml) were added 

terrakis (triphenylphosphine) palladium (0) (659 mg) , a solution 
of sodium carbonate (6.04 g) in water (28.5 ml), 
4- (dimethylcarbamoyl) -1-brcmobenzene (5.2 g) and methanol 
(14.3 ml) at ambient temperature, and the mixture was heated 
at 8C°C. After 90 minutes, the cooled reaction mixture was 
extracted with chloroform and the organic layer was washed 
with aqueous sodium bicarbonate solution and brine. The 
organic layer was dried over magnesium sulfate and evaporated 
in vacuo. The residue was recrystallized from n-hexane-ethyi 
acetate to give 4- (3-aminophenyl) -N, N-dimethylbenzamide (4.7 
g) as brown crystals, 
mp : 139-141°C 

NMR (CDC1 3 , 6) : 3.04 (3H, br s), 3.13 (3H, br s), 

3.75 (2K, br s) , 6.69 (IK, d, J=8Hz) , 6.89 (1H, s) , 
6.98 (1H, d, J=8Hz), 7.22 (IK, t, J=8Hz) , 7.47 (2H, 
d, J=8Hz), 7.59 (2H, d, J=8Hz) 

(6) A mixture of 8- [2, 6-dichioro-3- (N- 
methanesulfonyloxyacetyl-N-methylamino)benzyloxy] -2- 
methylquinoline (110 mg) , 4- ( 3-aminophenyl ) -N, N- 
dimethylbenzamide (60.2 mg) and potassium carbonate (94.2 mg) 
in N,N-dimethylformamide (1 ml) was stirred for 12 hours at 
60°C, and ethyl acetate and water were added thereto. The 
organic layer was washed with water and brine, dried over 
magnesium sulfate and concentrated in vacuo. The residue was 
purified by preparative thin-layer chromatography 
(chloroform: methanol = 20:1, V/V) to give 8- [2, 6-dichloro-3- 
[N- [2- [ 4 T - ( dimethylcarbamoyl )biphenyl-3-ylamino] acetyl] -N- 
methylamino]benzyloxy] -2-methylquinoline (30 mg) as colorless 
amorphous . 

NMR (CDC1 3 , 5) : 2.70 (3H, s) , 3.01 (3H, br s) , 3.12 
<3H, br s), 3.27 (3H, s) , 3.51 (1H, br dd, J=17, 
4Hz), 3.67 (1H, br dd, J=17, 5Hz), 4.81 (1H, br s), 
5.66 (1H, d, J=10Hz), 5.71 (1H, d, J=10Hz) , 6.49 
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(1H, br do, J=8, 2Hz), 6.70 (1H s) , 6.91 (1H, br d, 
J=8Hz), 7.17-7.59 (UK, m) , 8.02 (IK, d, J=9Kz) 

Examnlg 77 

The following compounds were obtained according to a 
similar manner to thaz of Example 63. 

(1) 8- [2, 6-Dichloro-3- [N-methyi-N- [3- [ 4- (methyl carbamoyl ) - 
benzyloxy] benzoyl ] amino] benzyloxy] -2-methylquinoline 
NMR (CDC1 3 , 6) : 2.70 !3H, s), 2.S8 (3H, m) , 3.33 (3H, 

s), 5.03 (2H, m) , 5.60 (2H, m) , 6.40 (1H, br) , 
6.80-8.10 (15H, m) 

(2) 8- [2, 6-Dichloro-3- [N-mechyl-N- [ 3- [4- (methyicarbamcyl ) - 
phenoxymethyi] benzoyl] amino] benzyloxy] -2-methylquinoline 
NMR (CDCI3, 5) : 2.70 (3H, s) , 2.90 (3K, m) , 3.33 (3H, 

s), 5.00 (2H, m), 5.55 (2H, m) , 6.15 (1H, br) , 
6.80-8.10 (15H, it.) 

(3) 8- [2, 6-Dichloro-3- [N-methyl-N- F3- [2- [4- 
(methylcarbamoyl) phenyl] ethyl j benzoyl J amino] benzyloxy] - 
2-methylquinoline 

NMR (CDC1 3/ 6) : 2.70 (3H, s), 2.80 (3H, br) , 2.90 

(3H, d, J=7Hz), 3.33 (3H, br) , 5.60 (2H, d, J=8Hz) , 
6.20 (1H, br), 6.90-8.10 (15H, m) 

(4) 8- [2, 6-Dichloro-3- [N-methyl-N- [6- [ (E)-2-(4- 

me thylcarbamoylphenyl ) vinyl ] pyridin-2-yicarbonyl ] - 
amino] benzyloxy] -2-methylquinoline 

NMR (CDCI3, 5) : 2.69 <3H, s) , 3.02 (3H, d, J=6Hz) , 
3.45 (3H, s), 5.48 (1H, d, J=12Hz) , 5.55 (1H, d, 
J=12Hz), 6.25 (IK, br s) , 6.83 (1H, d, J=15Hz), 
7.02 UH, d, J=8Hz), 7.10-7.73 (14H), 7.98 (1H, d, 
J=8Hz) 
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(1) To a solution of 6- [2, €-dichloro-3- [N-methyl-N- (4- 
aminocinnamoylglycyl) amino] benzyloxy) -2-methyiquinoline (50 
ma) in ethancl (2 ml) were added N,N-bis (tert- 
butoxycarbonyl) -S-methoxyisothiourea (28 mg) and mercury (II) 
oxide (21 mg) at ambient temperature and stirred for 1 hours 
at 40°C. The reaction mixture was filtered and the filtrate 
was evaporated in vacuo. The residue was purified by 
preparative thin-layer chromatography (8% solution of 
methanol in chloroform) to give 8- [2, 6-dichlorc-3- [N- [4- [2, 3- 
bis (tert-butoxycarbonyl) guanidino j -cinnamoylglycyl ] -N- 
methylamino] benzyloxy] -2-methylquinoline (60 mg) as an 
amorphous powder. 

NMR (CDC1 3 , 6) : 1.50 (9H, s) , 1.53 (9H, s), 2.73 (3H, 
s), 3.26 (3H, s), 3.64 (1H, dd, J=4, 18Hz), 3.94 
UH, dd, J=4, 18Hz), 5.60-5.71 (2H, m) , 6.40 (1H, 
d, J=16Hz), 6.58 (1H, t-like), 7.21-7.35 (5H, m) , 
7.35-7.60 (6K, m) , 7.64 (2H, d, J=8Hz), 8.03 (IK, 
d, J=8Hz) 

(2) To a solution of 8- [2, 6-dichloro-3- [N- [4- [2, 3-bis (tert- 
butoxycarbonyl ) guanidino] cinnamoylglycyl ] -N-methyl amino] - 
benzyloxy]-2-methylquinoline (51 mg) in ethyl acetate and 
methanol was added 4N solution of hydrogen chloride in 
methanol (0.5 ml), and the mixture was stirred for 2 days at 
ambient temperature. The mixture was concentrated in vacuo, 
and the residue was dissolved in methanol. The solution was 
adjusted to pH 7 to 8 with aqueous ammonia and concentrated 
in vacuo. The residue was purified by preparative thin-layer 
chromatography (chlorof orm-methanol-aqueous ammonia) to give 
8- [2, 6-dichlcro-3- [N- (4-guanidinocinnamoylglycyl) -N- 
methylaminoJbenzyloxyj-2-methylquinoline (12 mg) as amorphous 
powder . 

NMR (CDCI3-CD3OD, 6) : 2.67 (3H, s) , 3.21 (3H, s) , 

3.48 (1H, br d, J=16Hz) , 3.71 (IK, br d, J=16Hz), 
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5.50 (IK, d, J=10Hz), 5.65 <1H, d, J=10Hz) , 6.26 
(IK, d, J=16Hz), 6.97-7.12 (3H, m) , 7.21-7.36 (4H, 
m), 7.42-7.58 (3H, m) , 7.80 (1H, d, J=8Hz), 8.08 
(1H, d, J=8Hz) 

Example 79 

8- [2, 6-Dimethyi-3- [N-methyl-N- [ (E) -3- [6- (2- 
oxopyrrclidin-l-yl ) pyridin-3-yl J acryloylglycyl ] amino] - 
benzyloxyl-2-methylquinoline was obtained according to a 
similar manner to that of Examples 58- (1) and (2). 

NMR (CDCI3, 5) : 2.13 (2H, quint, J=7.5Hz), 2.36 (3H, 
s), 2.52 (3H, s), 2.68 (2H, t, J=7.5Hz), 2.72 (3H, 
s), 3.25 (3H, s), 3.63 (1H, dd, J=4, 18Hz), 3.89 
(1H, dd, J=4, 18Hz), 4.11 (2H, t, J=7.5Hz), 5.36 
(2H, s), 6.47 (1H, d, J=16Hz), 6.70 (1H, t-like), 
7.06 (1H, d, J=8Hz), 7.16 (1H, d, J=8Hz) , 7.22-7.32 
(2H, m), 7.38-7.48 (2H, m) , 7.53 (1H, d, J=16Hz), 
7.83 (1H, dd, J=2, 8Hz), 8.03 (IK, d, J=8Hz) , 8.39- 
8.46 (2K, m) 

its dihydrochloride 

NMR (DMSO-d 6 , 6) : 2.04 (2H, quint, J=7.5Hz), 2.28 

(3H, s), 2.48 (3H, s) , 2.60 (2H, t, J=7.5Hz), 2.93 
(3H, s), 3.11 (3H, s), 3.54 (1H, dd, J=4, 16Hz), 
3.71 (1H, dd, J=4, 16Hz), 4.00 (2H, t, J=7.5Hz), 
5.41-5.53 (2H, m) , 6.83 (1H, d, J=16Hz) , 7.28-7.41 
(3H, m), 7.81-8.06 (5H,m), 8.25 (1H, t-like), 8.35 
(1H, d, J=8Hz), 8.54 (1H, d, J=2Kz) , 8.98 (IK, br 
S) 

ExaTT.nl g f>fi 

(1) 4-(Methoxycarbonyl)-N-methylcinnamamide was obtained 
from 4-methoxycarbonylcinnamic acid and methylamine 
hydrochloride according to a similar manner to that of 
Preparation 2. 
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mp : 180-182°C 

NMR (DMSO-d 6 , 5) : 2.71 (3H, d, J=4.0Hz), 3.87 (3H, 

S), 6.71 (1H, d, J=16.5Hz>, 7.47 {1 H/ d, J=16.5Hz), 

7.70 (2H, d, J=8.5Hz), 7.98 (2H, d, J=8.5Hz), 8.14 
(1H, q, J=4.0Hz) 

(2) 4-Carboxy-N-methylcinnamamide was obtained according to 
a similar manner to that of Preparation 3. 
mp : 270-273°C 

NMR (DMSO-d 6 , 5) : 2.72 (3H, d, J-4.0Hz>, 6.70 (IK, d, 
J=16.0Hz), 7.47 (l H/ d, J-16.0HZ), 7.69 (2H, d, 
J=8.5Hz), 7.96 (2H, d, J=8.5Hz), 8.14 (1H, q, 
J=4.0Hz) 

(3) 8- [2, 6-Dichloro-3-[N-methyl-N-[4-[ (E)-2- 

(me thylcarbamoyl ) vinyl ] benzoylgiycy 1 ] amino] benzyloxy] -2- 
methylquinoline was obtained according to a similar 
manner to that of Example 1. 
mp : 143-150°C 

NMR (DMSO-d 6 , 6) : 2.61 (3H, s) , 2.73 (3H, d, 

J=5.5Hz), 3.16 (3H, s), 3.57 (1H, dd, J=16.5, 
5.5Hz), 3.85 (1H, dd, J-16.5, 5.5Hz), 5.50 (2H, s) , 
6.70 (1H, d, J=15.0Hz),7.35-7.57 (5H, m) , 7.67 (2H, 
d, J=8.5Hz), 7.79 (2H, s), 7.87 (2H, dd, J=8.5, 
1.0Hz), 8.11 (1H, q, J=5.5Hz), 8.22 (1H, d, 
J=8.5Hz), 8.72 (1H, t, J=5.5Hz) 

its hydrochloride 
mp : 160-168'C 

NMR (DMSO-d 6 , 5) : 2.72 (3H, d, J=4.0Hz), 2.89 (3H, 

s), 3.16 (3H, s), 3.46-3.79 (1H, m) , 3.93 (1H, dd, 
J=16.5, 5.5Hz), 5.59 (1H, d, J=10.5Hz), 5.65 (1H, 
d, J=10.5Hz), 6.70 (1H, d, J=16.0Hz), 7.45 (1H, d, 
J=16.0Hz), 7.64 (2H, d, J=8.5Hz), 7.77-7.97 (8H, 
m), 8.18 (1H, q, J=4.0Hz), 8.76 (1H, t, J=5.5Hz), 
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8.94 (1H, m) 

ExamnlP Rl 

8- [2, 6-Dichloro-3- [N- [4- [ (E) -2- (raethoxycarbonyl ) vinyl] - 

benzoyIgiycyl3-N-methylamir.olbenzyloxyj-2-methylquinoline wa 
obtained from 8- [3- (N-giycyl-N-methyiamino) -2, 6- 

dichlorobenzyloxy]-2-methylcuinolir.e and methyl 
4-carboxycinnamate according to a similar manner to that of 
Example 1 . 

NMR (CDC1 3 , 6) : 2.73 (3H, s) , 3.27 (3H, s), 3.70 (IK, 
dd, J=i6.5, 4.5Hz), 3.8i (3H, s) , 4.00 (IK, dd, 
J=16.5 / 4.5Hz), 5.63 (2K, s) , 6.50 (IK, d, 
J=16.0Hz), 7. IS (1H, t, J=4.5Hz), 7.23-7.34 <3H, 
m), 7.37-7.51 (3H, m) , 7.57 (2K, d, J=8.5Hz), 7.69 
(1H, d, J=16.0Hz), 7.82 (2H, d, J=8.5Hz), 8.02 (1H, 
d, J=8.5Hz) 

its hydrochloride 
mp : 171-175°C 

NMR (DMSO-d 6 , 6) : 2.88 (3H, s) , 3.17 (3H, s) , 3.64 
(1H, dd, J=16.5, 5.5Hz), 3.76 (3H, s) , 3.92 (1H, 

dd, J=16.5, 5.5Hz), 5.59 (IK, d, J=11.5Hz), 5.66 
(1H, d, J=11.5Hz), 6.76 (1H, d, J=16.0Hz), 7.71 
(1H, d, J=16.0Hz), 7.78-7.97 (10H, m) , 8.82 (1H, t, 

J=5.5Hz), 8.92 (1H, m) 

Example a? 

8-[3-[N-[ {E)-3-f6- (Acetamido)pyridin-3- 
yl] acryloylglycyl]-N-methylamino]-2, 6-dichlorobenzyloxy] -2- 
methyl-4-morpholinoquinoline was obtained from 8-hydroxy-2- 
methyl-4-morpholinoquinoline and 3- [N- [ (E) -3- [ 6- 
( acetamido ) pyridin-3-yl ] acryloylglycyl ] -N-me thylamino ] -2 , 6- 
dichlorobenzyl chloride according to a similar manner to that 
of Example 9. 

NMR (CDC1 3 , 6) : 2.21 (3H, s), 2.67 (3H, s), 3.15- 
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3.23 (4H, a), 3.36 (3H, s) , 3.70 (IH, dd, J=17, 
4Hz), 3.88-4.01 (5H, m) , 5.58 (1H, d, J=10Hz) , 5.63 
(IK, d, J=10Hz), 6.47 (1H, d, J=15Kz) , 6.39-6.79 
(2K, m) , 7.19-7.28 (iH, overlapped with CDCi 3 ), 
7.30 (IK, d, J=SKz), 7.37 (IK, t, J=8Hz) , 7.47 (IK, 
d, J=8Hz), 7.51 {IH, d, J=15Kz), 7.65 (IH, d, 
J=8Hz), 7.80 (IH, br d, J=8Hz) , 8.09 (IH, br s), 
8.19 (IK, br d, J=8Hz) , 8.33 (IH, br s) 

ExamnlP 8 3 

(1) 8- [N-tert-Butoxycarbonyl-N-[2, 6-dichloro-3- [N-methyi-N- 
(N ' - ( 4-pyr idyl ) ureidoacet yl ] amino ] benzyl ] amino ] -2- 
methylquinoline was obtained by reacting 8- [N- [3- (N-glycyl-N- 
methylamino) -2, 6-dichlorobenzyl] -N-tert-butoxycarbonylaminoj - 
2-methylquinoline with phenyl 4-pyridylcarbamate according to 
a similar manner to that of Example 19. 

NMR (CDC1 3 , 6) : 1.21, 1.72 (9H, s), 2.72 (3H, s) , 

3.08, 3.12 (3K, s), 2.80, 3.26, 3.60-3.80 (2H, m) , 
5.03-5.18, 5.58-5.70 (2H, m) , 6.20 (IK, m) , 6.83, 
6.95 (IH, m), 7.18 (4H, br) , 7.36 (IH, m) , 7.60 
(IH, m), 7.90-8.05 (2H, m) , 8.29 (2H, br) 

(2) 8- [2, 6-Dichloro-3-[N-methyl-N-[N'- (4-pyridyl)- 
ureidoacetyl] amino Jbenzylamino] -2-methylquinoline 
trihydrochloride was obtained according to a similar 
manner to that of Example 73- (4). 

NMR (CDCI3-CD3OD, 5) : 2.85 (3H, s), 3.29 (3H, s), 

3.40, 3.61-3.71, 3.84, 3.90 (2H, m) , 4.86 (2H, m) , 
7.13 (IH, m) , 7.28 (IH, m) , 7.46-7.60 (5H, m) , 7.97 
(2H, m), 8.48 (2H, d, J=8Hz) 

Example 84 

(1) 8- [2, 6-Dichloro-3- [ (phthaloyl-DL-alanyl) amino] - 

benzyloxy] -2-methylguinoline was obtained from 8-(3- 
amino-2, 6-dichlorobenzyloxy) -2-methylquinoline and 2- 
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phthalimidopropionyl chloride according to a similar 
manner to that of Preparation 9. 
mp : 98-1 00°C (dec.) 

^3' °> • 1-75 (3H, d, J=6Hz), 2.72 (3H, s) , 
5.14 (1H, q, j=6Hz), 5.60 (2K, s> , 7.20 (1H, d 
0-8H2), 7.23-7.43 (4H), 7.76 (2H, dd, J= 8 , 2Hz>', 
7-89 (2H, dd, J=8, 2Kz), 8.00 (IK, d, J=8H 2 ) 
8.32-8.39 (2H) 

(2) 8- [2, 6-Dichloro-3- [N-methyl-N- (phthaloyl-DL-alanyl ) - 
amino]benzvloxy]-2-methvlquinoline was obtained 
according to a similar manner to that of Preparation 10 
mp : 169-171°C 

NMR (CDC1-,, 6) • 1 c fi /n on j - 

3' °> • 1.-6 (0.9H, d, J=6Hz}, 1.59 (2.1H 

J=6Hz), 2.70 (0.9H, s) , 2.73 (2.1H, s, , 3 21 

<3H, s), 4.77-4.92 (1 H)/ 5.00 (0.3H, d/ J=10Hz), 

5.28 (0.3H, d, J=10Hz), 5.64 (0.7H, d, J=10Kz) , 

5.70 (0.7H, d, J=10Hz), 7.00-8.06 (U H ) 

(3) ^^-(N-DL-Alanyl-N-methylaminoJ-S^-dichlorobenzyloxy]- 
2-methylquinoline was obtained according to a similar 
manner to that of Preparation 11 

NKR (CDC1 3 , 6, : Loa-l.16 (3K), 2 . 73 (0 . 9H/ „ § 2 ^ 
(2.1H, s), 3.14 (0.7H, q, J=6Hz), 3.21 (3H, s) , 
3.35 (0.3H, q, J=6Hz) , 5.60-5.72 (0.6H), 5.66 
(1-4H, s), 7.22-7.51 (6H) , 8.03 (1 K/ d, J=8Hz) 

(4)8- [ 2l 6-Dichloro-3- [N-methyl-N- [4- (methylcarbamovl) - 

c 1 nnamoyl-DL-alanyl]amino]benzyloxy]-2-methvlquinoline 
was obtained according to a similar manner to that of 
Example 1. 

NMR (CDC1 3 , 6, : 1. 20 (1 . 8Hf d , J=7Hz) , 1>2? Q ^ d 
J=7Kz,, 2.70 (1.2H, s), 2.72 (1.8H, s), 2.95-3.0 3 ' 
<3H, m), 3.23 (3H, s), 4.43-4.51 (0.4H, m) , 4 51- 
4.63 (0.6H, 5.53-5.73 (2H, m) , 6.17-6.30 (1H 
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m), 6. 40-6. 70 (2H, a) , 7.18-7.35 (2H, n) , 7.35-7. 
(7H, m), 7.63-7.80 (2H, m) , 8.02 (1H, d, J=8Hz) 

(1) 8-[3-[ (3-Bromopropionyl)amino]-2, 6-dichiorobenzvloxyJ -2 
aethylquinoiine was obtained from e- (3-amino-2, 6- 
dichlorobenzyloxy)-2-methylquinoline and 3- 
bromopropionyl chloride according to a similar manner tc 
that of Preparation 9. 

NMR (CDCI3, 6) : 2 . 7 o (3H , s), 2.99 (0.4H, t, J=6Hz) , 
3.U (1.6H, t, J=6Hz), 3.68 (1.6H, t, J=6Hz), 3.86 
C0.4H, t , J=6Hz), 5.53 (2H, br s), 7.20-7.48 (6H) , 
8.00-8.09 (1H), 8.30-8.50 (IK) 

(2) To a solution of 8- [3- [ (3-bromopropionyl) amino] -2, 6- 
d^hlorober.zyloxyJ-2-methylquinoline (2.08 g, in anhydrous 
diethyl formamide (21 ml) was added potassium phthalimide 
(905 mg) and the mixture was stirred at 100'C for 1 5 hours 
To this reaction mixture were added ethyl acetate (105 ml) 
and water (105 mi) and the mixture was stirred fo- i hour 
under ice-water cooling. The precipitate was collected by 
filtration and washed with ethyl acetate and water to give 
8- [2, 6-dichloro-3- [ (3-phthalimidopropionyl) amino] benzyloxy]- 
2-methylquinoline (1.49 g) as a grey powder. 

NMR (CDC1 3 , 5) : 2.70 (3H, s), 2.90 (2H, t, J=6Hz, , 

4.12 (2H, t , J=6Hz), 5.53 (2H, s), 7.18-7.45 (6H) , 
7.72 (2H, dd, J= 8/ 2Hz), 7.86 (2K, dd, J=8, 2Kz) , 
8.03 (1H, d, J=8Hz), 8.15-8.22 (1H) 

(3) 8- [2, 6-Dichloro-3- [N-methyl-N- (3-phthalimidopropionyl) - 
amino]benzyloxy]-2-methylquinolir.e was obtained 
according to a similar manner to that of Preparation 10 
mp : 176-177'C 

NMR {CDCI3, 6) : 2.25-2.52 (2K, , 2.70 <3H, s)/ 3.18 
(3H, s), 3.86-4.04 (2H) , 5.61 (2H, s), 7.20-7.46 
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(6H), 7.68 (2H, dd, J=8, 2Hz), 7.80 (2H, dd, J=8, 
2Hz), 8.00 (1H, d, J=8Hz) 

(4) 8-[3-[N- (3-Aminopropionyl)-N-methylamino)-2, 6- 
dichlcrobenzyloxy]-2-methylquinoline was obtained 
according to a similar manner to that of Preparation 11 
NMR (CDC1 3 , 5) : 1.96-2.21 (2K, m) , 2.73 (3H, s), 
2.81-2.98 (2H, m),-3.18 (3H, s), 5.64 (2H, s), 
7.20-7.33 (3H, m) , 7.33-7.50 <3H, n) , 8.02 (1H, d, 
J=8Hz) 

(5) 8- [2, 6-Dichloro-3- [N-methyl-N- [3- [4- (methylcarbamoyl) - 
cinnamoylamino]propionyi]amino]benzyloxy]-2- 
methylquinoline was obtained according to a similar 
manner to that of Example 1. 

NMR (CDCI3, 5) : 2.03-2.18 (1H, m) , 2.18-2.33 (1H, 
it.), 2.67 (3H, s), 2.98 (3H, d, J=6Kz) , 3.17 (3H, 
s), 3.51-3.64 (2H, m) , 5.62 <2H, s) , 6.32-6.42 (1H, 
m), 6.42 (1H, d, J=15Hz), 6.73 (1H, t-like) , 7.17- 
7.31 (3H, m), 7.34-7.51 (5H, m) , 7.55 (1H, d, 
J=15Hz), 7.73 (2H, d, J=8Hz) , 8.01 (1H, d, J=8Hz) 

(6) 8- [2, 6-Dichloro-3- [N- [3- fN'- [3- (4-pyridylcarbamoyl) - 

phenyl)ureido]propionyl]-N-methylaminoJbenzyloxy]-2- 
methylquinoline was obtained according to a similar 
manner to that of Example 19. 

NMR (CDC1 3/ 6) : 2.23-2.33 (1H, m) , 2.33-2.45 (1H, 

m), 2.53 (3H, s) , 3.10 (3H, s) , 3.21-3.41 (1H, m) , 
3.41-3.57 (1H, m), 5.46 (1H, d, J=10Hz) , 5.57 (1H, 
d, J=10Kz), 5.82 (1H, br peak), 7.03-7.17 (1H, m) , 
7.17-7.34 (4H, m) , 7.43-7.52 (3H, m) , 7.67 (2H, d, 
J=6Hz), 7.79 (1H, brs), 8.08 (1H, c, J=8Hz) , 8.45 
(2H, d, J=6Hz), 8.53 (IK, br s), 9.37 (1H, br s) 
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8- [3- [N- [N'~ (3-Aminophenyi)ureidoacetyi] -N-methyl amino] - 
2, 6-dichloroben2yloxy3-4-dimethylamino-2-methylquinoline was 
obtained from 8- [2, 6-dichloro-3- [N-methyl- [N- [W - (3- 

nitrophenyljureidoacetyl] amino jbenzyloxy] -4-dimethylamino-2- 
methylquinoline according to a similar manner to that of 
Preparation 15. 

NMR (CDC1 3 , 6) : 2.48 (3H, s) , 3.10 (6H, br peak), 
3.20 (3H, s), 5.43 (1H, d, J=10Hz), 5.61 (1H, d, 
J-lOHz), 6.22 (IK, d, J=8Hz), 6.49 (1H, a, J=8Hz) , 
6.61 (1H, s-like), 6.75-6.88 (2H, m) , 7.15-7.47 
(7H, m), 7.63-7.71 (2H, a) 

Example R7 

8- [2, 6-Dichioro-3- [N- [N 1 - (3-iscnicotinamidophenyl) - 

ureidoacetyl]-N-methylamino]benzyloxy]-4-dimethylamino-2- 
methylcuinoline was obtained from 8- [3- [N- [N r - (3- 
aminophenyl ) ureidoacetyl ] -N-methylamino] -2 , 6- 
dichlorobenzyloxy] -4-dimethylamino-2-methylquinoline and 
isonicotinoyl chloride hydrochloride according to a similar 
manner to that cf Example 52. 

NMR (CDCI3, 6) : 2.43 (3H, s), 3.03 (6H, s), 3.11 

(3H, s), 3.74-4.08 (2H, m) , 5.43 (1H, c, J=10Hz) , 
5.53 (1H, d, J=10Hz), 6.61 (1H, s) , 6.89 (1H, br 
peak), 7.03 (1H, t-like) , 7.08-7.33 (4H, m) , 7.40 
(1H, t, J=8Hz), 7.44-7.55 (1H, m) , 7.55-7.88 (5H, 
m), 8.65 (2H, d, J=6Hz), 8.90 (1H, br s) 

its trihydrochloride 

NMR (DMSOg, 5) : 2.65 (3H, s) , 3.14 (3H, s), 3.41 
(6E, s), 3.75 (1H, br d, J=18Hz) , 5.56 (2H, s) , 
6.48 (IK, br s), 6.91 (1H, s) , 7.18-7.25 (2H, m) , 
7.25-7.33 (1H, m) , 7.58 (1H, t, J=8Hz) , 7.75 (1H, 
d, J=8Hz), 7.81 (2H, s-like) , 7.88 (IE, s-like) , 
7.93 (1H, d, J=8Hz), 8.03 (2H, d, J=6Hz) , 8.88 (2K, 
d, J=6Hz), 9.08 (1H, s), 10.61 <1H, s) 
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Exanrolp ftfl 

8- [2, 6-Dichloro-3- {N-methyl-N- [N'~ [4- [N- (4- 
p yridyl } carbamoyl ] phenyl ] ureidoacetyl ] amino ] benzyloxy ] -2- 
methylquinoline and its dihydrochlcride was obtained from 8- 
[2, 6-dichloro-3- [N-methyl-N- [I':' - (4- 

carboxyphenyi) ureidoacetyl] amino] benzyloxy] -2-methylquinolin 
and 4-aminopyridine according to a similar manner to that of 
Example 7. 



8- [2, 6-Dichloro-3- [N-methyi-N- [N ' - [4- [N- (4- 
pyridyimethyl ) carbamoyl ] phenyl ] ureidoacetyl ] amino ] benzyloxy] - 
2-methylquinoline was obtained from 8- [2, 6-dichlorc-3- [N- 
methyi-N- [N«- (4-carboxyphenyl) ureidoacetyl] amino] benzyloxy] - 
2-methyiquinoline and 4-aminomethylpyridine according to a 
similar manner to that of Example 7. 

NMR (CDC1 3/ 6) : 2.56 (3H, s) , 3.17 (3H, br) , 3.49- 
3.82 (2H, a), 4.54 (2H, br) , 5.47 (1H, d, J=8Hz), 
5.57 (1H, m), 7.15 (2H, br) , 7.23-7.33 (5H, m) , 
7.46 (2H, br), 7.60 (2H, d, J=8Kz) , 8.08 (1H, m) , 
8.46 (2H, br}, 8.93 (IK, br) 

its dihydrochloride 

NMR (CD3OD, 6) : 3.00 (3H, s) , 3.28 (3H, s), 3.80 

(2H, m), 4.84 (2K, br) , 5.70 (1H, d, J=8Hz) / 5.84 
(1H, d, J=8Hz), 7.49 (2H, d, J=8Hz) , 7.73 (2H, d, 
J=4Hz), 7.84 (2H, m) , 7.91 (4H, m) , 8.04 (2H, d, 
J=8Hz), 8.78 (2H, d, J=8Hz) , 9.03 (1H, m) 

Examnlg QH 

(1) To a suspension of 2-amino-3-benzyloxypyridine (5.01 g) 
in polyphosphoric acid (40 ml) was dropwise added ethyl 
acetoacetate (6.51 g) at 6CC, and the mixture was warmed at 
100-C for 3 hours. The mixture was poured into ice water, 
neutralized with sodium hydroxide and extracted with 
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chloroform. The extract was washed with water, dried over 
magnesium sulfate and concentrated in vacuo. The residue was 
purified by flash chromatography (methanol-chioroform) to 
give 9-hydroxy-2-methyl-4H-pyrido[l, 2-a]pyrinidin-4-one (880 
mg) . 

rap : 146. 3°C 

NMR (CDC1 3 , 6) : 2.46 (3H, s) , 6.30 (iH, s), 7.00 

(IH, t, J=8Hz), 7.13 <1H, d, J=8Hz) , 8.51 (1H, d, 
J=8Hz) 

(2) 9- [2, 6-Dimethyl-3- [N-methyl-N- [ 4- (methylcarbamoyl) - 
cinnamoylglycyl] amino] benzyloxy] -2 -methyl- 4H-pyrido- 
[lf 2-a]pyrimidin-4-one was obtained according to a 
similar manner to that of Example 9. 
NMR (CDC1 3/ 6) : 2.31 (3H, s) , 2.45 (3H, s) , 2.49 

(3K, s), 3.0C (3H, d, J=5Hz), 3.25 (3H, s) , 3.63 
(1H, dd, J=17, 5Hz), 3.82 (IH, dd, J=17, 4Hz), 5.27 
(2H, s), 6.23 (IH, br q, J=5Hz) , 6.36 (1H, s) , 6.51 
(iH, d, J=15Hz), 6.73 (IH, br t, J=5Hz) , 7.05 (IH, 
t, J=8Hz), 7.10 (IH, d, J=9Hz), 7.17 (1H, d, 
J=9Hz), 7.21 (IH, d, J=8Hz), 7.51 (2K, d, J=9Hz) , 
7.55 (IH, d, J=15Hz), 7.74 (2H, d, J=9Hz), 8.74 
(IH, d, J=8Hz) 
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CLAIMS 

A compound of the formula : 




wherein 

Z is a group of the formula : 




in which X 1 is N or C-R 1 , 
X 2 is N or C-R 9 , 
X 3 is N or C-R 2 , 
R 1 is lower alkyl, 

R 2 is hydrogen; lower alkyl; halogen; aryl; 

hydroxy (lower) alkyl; lower alkoxy (lower) alkyl ; 
carboxy; esterified carboxy; carbamoyl 
optionally substituted with lower alkyl; 
cyclo (lower) alkoxy; lower alkoxy optionally 
substituted with a substituent selected from 
the group consisting of lower alkoxy, lower 
alkylamino, hydroxy, carboxy, esterified 
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carboxy and carbamoyl optionally substituted 
with lower alkyl; halo (lower) alkoxy; lower 
alkylamino optionally substituted with a 
substituent selected fron the group consisting 
of lower alkoxy, lower alkylamino and 
esterified carboxy; lower alkenylamino; or 
an N-containing heterocyclic-N-yi group 
optionally substituted with lower alkyl, 
is hydrogen or lower alkyl, 
R 3 is hydrogen, lower alkyl, lower alkoxy or 
halogen, 

R 4 is lower alkyl, lower alkoxy or halogen, 
R D is hydroxy; nitro; lower alkoxy optionally 

substituted with a substituent selected from the group 

consisting of amino, acylamino and lower alkoxy; 

piperazinyl substituted with acyl (lower) alkyl and oxo; 

or a group of the formula : 



-N 



R 6 



R 7 , 



in which R fc is hydrogen or lower alkyl, and 

R 7 is hydrogen; aryloxycarbonyl; aroyl optionally 
substituted with a substituent selected from 
the group consisting of acyl-ar (lower) alkenyl, 
acyl-ar (lower) alkoxy, acyi-aryloxy (lower) alkyl 
and acyl-ar (lower) alkyl; heterocycliccarbonyl 
optionally substituted with acyl- 
ar (lower) alkenyl; acyl (lower) alkanoyl; 
hydroxy (lower) alkanoyl; 
acyloxy (lower) alkanoyl; 
carbamoyl optionally substituted with 
acyl (lower) alkyl; or a group of the formula : 
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- (AA) -CO-Q-R 8 or - (AA) -R 10 , 

in which R 8 is aryithio, aryloxy or arylamino, each of which 
is optionally substituted with substituent (s) 
5 selected from the group consisting of acyl, 

heterocyclic (lower) alkyl, 
heterocyclic (lower) alkenyl, nitro, 
amino and acylamino; heterocyclicthio or 
heterocyclicamino, each of which is optionally 
10 substituted with substituent (s) selected from 

the group consisting of acyl, acylamino, amino 
and lower alkoxy; halogen; 

tri (lower ) alkylphosphonio; aryl substituted 
with substituent (s) selected from the group 
15 consisting of lower alkyl, lower alkoxy, 

acyl (lower) alkenyl, 

heterocyclic (lower) alkenyl, nitro, acyl, 
acyl (lower) alkoxy, guanidino, amino, 
acylamino, N-acyi-N- (heterocyclic (lower) - 

20 alkyl] amino and an N-containing heterocyclic- 

N-yl group substituted with oxo; or 
a heterocyclic group optionally substituted 
with substituent Is) selected from the group 
consisting of oxo, lower alkyl, lower alkoxy, 

25 nitro-aryl, acyl, acylamino, amino, N-acyl-N- 

(lower) alkylamino, lower alkylamino, halogen, 
heterocyclic (lower) alkyl, 

heterocyclic (lower) alkenyl and an N-containing 
heterocyclic-N-yl group substituted with oxo; 
30 R 10 is hydrogen or acylbiphenyl, 

(AA) is amino acid residue, and 

Q is lower alkylene, lower alkenylene or single 
bond, 

A is lower alkylene, and 
35 Y is 0 or N-R 11 , in which R 11 is hydrogen or an N-protective 
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group , 

and pharmaceutical]^ acceptable salts thereof. 

2. A compound of claim 1, wherein 
Z is a group of the formula : 




, and 



R is a group of the formula : 

R 6 

in which R 6 is hydrogen or lower alkyl, and 
7 

R is hydrogen or a group of the formula : 

- (AA) -CO-Q-R 8 or -(AA)-R 10 . 

3. A compound of claim 2, wherein 

R is phenylthio, phenyloxy or phenylamino, each of 

which is optionally substituted with substituent (s) 
selected from the group consisting of lower alkoxy- 
carbonyl, lower alkylcarbamoyl, lower 
alkylsulfonylcarbamoyl, tolylsulfonylcarbamoyl, 
pyridylcarbamoyl, pyridyl (lower) alkylcarbamoyl, 
pyridyl (lower) alkyl, pyridyl (lower) alkenyl, nitro, 
amino, lower alkanoylamino and 
pyridylcarbonylamino; heterocyclicthio or 
heterocyclicamino, each of which is optionally 
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substituted with substituent (s) selected from the 
group consisting of carboxy, lower alkoxycarbonyl, 
lower alkylcarbamoyl, lower alkanoyl amino, amino 
and lower alkoxy; halogen; 
5 tri (lower) alkylphosphonic; phenyl or naphthyl, each 

of which is substituted with substituent (s) 
selected from the group consisting of lower alkyl, 
lower alkoxy, nitro, carboxy, lower alkoxycarbonyl, 
lower alkylcarbamoyl, 
10 lower alkylamino (lower) alkylcarbamoyl, N- [lower 

alkylamino (lower) alkyl] -N- (lower aikyl) carbamoyl, 
pyridylcarbamoyl, pyridyl (lower) alkylcarbamoyl or 
its oxide, lower alkoxycarbonyl (lower ) alkenyl, 
lower alkylcarbamoyl (lower) alkenyl, 
15 pyridyl (lower) alkenyl, carboxy (lower) alkoxy, 

lower alkoxycarbonyl (lower) alkoxy, lower 
alkylcarbamoyl (lower) alkoxy, guanidino, amino, 
lower alkanoylamino, halo (lower) alkanoylamino, 
lower alkylsulfonylamino, pyridylcarbonylamino, 
20 lower alkylureido, N- [lower alkoxy (lower ) alkanoyl ] - 

N- [pyridyl (lower) alkyl] amino, 2-oxopyrrolidin-l-yl 
and 2-oxo-l, 2-dihydropyridin-l-yl; or pyridyl, 
quinolyl, indolyl, tetrahydroquinolyl or 
piperazinyl, each of which is optionally 
25 substituted with substituent (s) selected from the 

group consisting of oxo, lower alkyl, lower alkoxy, 
nitrophenyl, carboxy, lower alkoxycarbonyl, lower 
alkanoyl, lower alkylcarbamoyl, pyridylcarbamoyl, 
pyrazinylcarbamoyl, isoquinolylcarbamoyl, 
30 thiazolylcarbamoyl, lower alkyloxazolylcarbamoyl, 

lower alkylpyrazolylcarbamoyl, 
lower alkoxypyridylcarbamoyl, 
pyridyl (lower) alkylcarbamoyl, amino, 
lower alkanoylamino, pyridylcarbonylamino, 
35 pyrazinylcarbonylamino, 
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lower alkylpyridylcarbonylamino, 
lower alkoxypyridylcarbonylamino, 
lower alkylthiopyridylcarbonyl amino, 
pyridyl (lower) alkanoylamino, 
lower alkylpyridyl (lower) alkanoylamino, 
lower alkylsulfonylamino, lower alkylureido, 
N- (lower alkanoyl) -N- (lower) alkylamino, 
lower alkylamino, halogen, pyridyl (lower ) alkyl, 
pyridyl (lower) alkenyl and 2-oxopyrrolidin-l-yl, and 
R 1C is lower alkylcarbamoylbiphenyl . 

4. A compound of claims 1, 2 or 3, wherein 
Z is a group of the formula : 



in which 

R 2 is aryl; hydroxy (lower ) alkyl; lower alkoxy (lower) - 
alkyl; carboxy; esterified carboxy; 
carbamoyl optionally substituted with lower alkyl; 
cyclo (lower) alkoxy; lower alkoxy substituted with a 
substituent selected from the group consisting of 
carboxy, esterified carboxy and carbamoyl 
optionally substituted with lower alkyl; 
halo (lower ) alkoxy; lower alkylamino substituted 
with a substituent selected from the group 
consisting of lower alkoxy, lower alkylamino and 
esterified carboxy; lower alkenylamino; or 
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an N-containing heterocyclic-N-yl group optionall 
substituted with lower alkyl. 

A compound of claims 1, 2 or 3, wherein 

R is hydrogen, lower alkyl or lower alkoxy, and 

R 4 is lower alkyl or lower alkoxy. 

A process for preparing a compound of the formula : 




wherein 

Z is a group of the formula : 




in which X 1 is N or OR 1 , 
X 2 is N or OR 9 , 
X 3 is N or C-R 2 , 
R 1 is lower alkyl, 

R- is hydrogen; lower alkyl; halogen; aryl; 

hydroxy (lower) alkyl; lower alkoxy (lower) alkyl; 
carboxy; esterified carboxy; carbamoyl 
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optionally substituted with lower alkyl; 
cyclo (lower) alkoxy; lower alkoxy optionally 
substituted with a substituent selected from 
the group consisting of lower alkoxy, lower 
alkylamino, hydroxy, carboxy, esterified 
carboxy and carbamoyl optionally substituted 
with lower alkyl; halo (lower ) alkoxy; lower 
alkylamino optionally substituted with a 
substituent selected from the group consisting 
of lower alkoxy, lower alkylamino and 
esterified carboxy; lower alkenylamino; or 
an N-containing heterocyclic-N-yl group 
optionally substituted with lower alkyl, 
R 9 is hydrogen or lower alkyl, 
R 3 is hydrogen, lower alkyl, lower alkoxy or 
halogen, 

R 4 is lower alkyl, lower alkoxy or halogen, 
R^ is hydroxy; nitro; lower alkoxy optionally 

substituted with a substituent selected from the group 

consisting of amino, acylamino and lower alkoxy; 

piperazinyl substituted with acyl (lower) alkyl and oxo; 

or a group of the formula : 




in which R b is hydrogen or lower alkyl, and 

R 7 is hydrogen; aryloxycarbonyl; aroyl optionally 
substituted with a substituent selected from 
the group consisting of acyl-ar (lower) alkenyl, 
acyl-ar (lower) alkoxy, acyl-aryloxy (lower) alkyl 
and acyl-ar (lower) alkyl; heterocycliccarbonyl 
optionally substituted with acyl- 
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ar (lower) alkenyl; acyl (lower ) alkanoyi; 

hydroxy (lower) alkanoyi; 

acyloxy (lower) alkanoyi; 

carbamoyl optionally substituted with 

acyl (lower) alkyl; or a group of the formula : 

- (AA) -CO-Q-R 8 or - (AA) -R 10 , 



in which R 8 is arylthio, aryloxy or arylamino, each of which 
is optionally substituted with substituent (s) 
selected from the group consisting of acyl, 
heterocyclic (lower) alkyl, 
heterocyclic (lower) alkenyl, nitro, 
amino and acylamino; heterocyclicthio or 
heterocyclicamino, each of which is optionally 
substituted with substituent (s) selected from 
the group consisting of acyl, acylamino, amino 
and lower alkoxy; halogen; 

tri (lower) alkylphosphonio; aryl substituted 
with substituent (s) selected from the group 
consisting of lower alkyl, lower alkoxy, 
acyl (lower) alkenyl, 

heterocyclic (lower) alkenyl, nitro, acyl, 
acyl (lower) alkoxy, guanidino, amino, 
acylamino, N-acyl-N- [heterocyclic (lower) - 
alkyl] amino and an N-containing heterocyclic- 
N-yl group substituted with oxo; or 
a heterocyclic group optionally substituted 
with substituent (s) selected from the group 
consisting of oxo, lower alkyl, iower alkoxy, 
nitro-aryl, acyl, acylamino, amino, N-acyl-N- 
( lower) alkylamino, lower alkylamino, halogen, 
heterocyclic (lower) alkyl, 

heterocyclic (lower) alkenyl and an N-containing 
heterocyclic-N-yl group substituted with oxo; 
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R 10 is hydrogen or acylbiphenyl, 
(AA) is amino acid residue, and 

Q is lower alkylene, lower alkenylene or single 
bond, 

A is lower alkylene, and 

Y is 0 or N-R lj -, in which R- 1 is hydrogen or an N-protective 
group, 

or its salt, which comprises 
a) reacting a compound of the formula : 

Z-YH 

wherein Y and Z are each as defined above, 
or its salt with a compound of the formula : 




wherein X is a leaving group, and 

R 3 , R 4 , R 5 and A are each as defined above, 
or its salt to give a compound of the formula : 




wherein R J , R\ R°, a, Y and Z are each as defined 
above , 
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or its salt, 02 



b) reacting a compound of the formula 



Z-Y- 



K3C 



R- 



10 



(AA) -H 



wherein R 3 , R 4 , R 6 , A, Y, Z and (AA) are each as 
15 defined above, 

or its salt with a compound of the formula : 

R 8 -Q-COOH 



20 



25 



30 



wherein R 8 and Q are each as defined above, 

or its reactive derivative at the carboxy group or a 

salt thereof to give a compound of the formula : 




R 6 NaA) -CO-Q-R 8 



wherein R 3 , R 4 , R 6 , R 8 , A, Y, Z, (AA) and Q are 

each as defined above, 
or its salt, or 



35 
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c) reacting a compound of the formula : 



Z-Y-A 



R 4 



(AA)-CO-Q a -X 



10 



15 



wherein Q a is lower alkylene, and 

R 3 , R 4 , R 6 , A, Y, Z, (AA) and X are each as 
defined above, 
or its salt with a compound of the formula : 



20 



25 



R§ - H 



wherein r| is arylthio optionally substituted with 

substituent (s) selected from the group 
consisting of acyl, amino and acylamino; 
or heterocyclicthio optionally substituted 
with substituent (s) selected from the 
group consisting of acyl/ acylamino, amino 
and lower alkoxy; 

or its salt to give a compound of the formula : 



30 



Z-Y- 



*R 4 



N 



\^ NAA)-CO-Q a -R| 



35 
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wherein R 3 , R 4 , R 6 , r|, A, Y, Z, (AA) and Q a are each 
as defined above, 

or its salt. 

7. A pharmaceutical composition comprising a compound of 
claim 1/ as an active ingredient, in association with 
pharmaceutical^ acceptable, substantially nontoxic 
carrier or excipient. 

8. A compound of claim 1 for use as a medicament. 

9. A method for the prevention and/or the treatment of 
bradykinin or its analogues mediated diseases which 
comprises administering a compound of claim 1 to human 
being or animals. 

10. Use of a compound of claim 1 for manufacture of a 

medicament for the prevention and/or the treatment of 
bradykinin or its analogues mediated diseases. 
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